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It has been reported that approximately 75% of the cases you will see in general practice have a 
dermatological condition. If you google “top medical conditions in pets”, skin and ear problems are at 
the top of the list. Therefore, it makes sense to have a good understanding of dermatology and know 
how to work up the most common patient you will see: the pruritic pet.   

When a pet is itchy it can have an effect on the bond between the pet and its owner. There is frustration 
on the client’s side when they see their pet scratching, chewing and excoriating themselves. Since many 
pruritic pets have odorous, lesioned skin, it prevents the owner from wanting to touch their pet, further 
affecting the human animal bond. Therefore, the goal in working up the pruritic patient is not only to 
find the right medications to provide the pet relief, but also to find the underlying cause of the skin 
condition so the pruritus doesn’t become chronic and continue to erode the human animal bond.   

What is this pet’s story?  History taking 

It would be easy if a pet could talk and tell us what ails them. Since they don’t, we rely on getting this 
information from the pet owner. The history is a crucial part of identifying what is making the pet itchy.  
This takes practice, and it takes time. Dermatology cases are not 15-minute appointments. Many of 
these cases require much more time on initial presentation and this should be scheduled appropriately 
into your day.   

The key information to obtain from the client includes:  signalment (age, breed, sex), a complete medical 
history of past and present problems, and a dermatological history. For efficiency purposes, a 
questionnaire with all the pertinent medical and dermatological questions can be given to the client to 
complete. Some important data to obtain are the original presentation and progression of the skin 
problem, the degree and distribution of pruritus, presence of seasonality or not, previous treatments 
and the pet’s response to those treatments, and if other pets are affected. Be a detective and gather as 
much information as possible. 

Dermatological exam 

Examination of the skin, coat, nails, and mucocutaneous areas should be checked in all pets that present 
with pruritus. Don’t just focus on the particular itchy area; be sure to perform a thorough exam of the 
entire body. On exam, look for primary and secondary lesions and note the distribution and pattern to 
the lesions, check for the presence of ectoparasites, and examine the oral cavity. An otoscopic exam of 
the ears is important, even if the pet does not appear to have an otitis problem. Many conditions that 
affect the skin will also affect the ears.   

Differential diagnosis/Client education 

With the history and examination findings, make a list of potential causes for the pet’s pruritus. This 
differential list should be explained to the pet owner. This will help the client to understand why certain 
diagnostics are necessary. Good client education on the different causes is an important part of the 
consultation, and it is vital in creating that bond between the practitioner and client.    
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Dermatology diagnostics 

The minimum procedures for most dermatological cases are skin scrape, skin cytology, ear cytology (if 
otitis is present), and a dermatophyte culture. These tests can provide a wealth of information and 
should be done routinely for all skin patients. These are inexpensive, simple diagnostic tools that can be 
performed in-house. A Wood’s lamp is another good diagnostic tool when used appropriately and is 
discussed below. If the pet’s skin condition is more complicated, then skin and ear cultures and skin 
biopsies may be necessary.   

The one diagnostic that should not be ignored in any pruritic (and even non pruritic) patient is the skin 
scrape. A deep skin scrape (must get capillary bleeding) to look for demodicosis is essential. If the case 
looks suspicious for Sarcoptes (i.e., lesions on the pinna, elbow, hock lesions, and extreme pruritus), 
then superficial skin scrapes may be necessary.    

Skin cytologies are important to discern if there is secondary bacterial and Malassezia infections, which 
are often significant contributors to pruritus. There are many different methodologies of performing 
skin cytologies: direct smears, impression smears, swab smears, acetate tape strips, and scrapings.  
Become familiar with one of these and perform them routinely on your dermatological cases.   

If the pruritic patient also has otitis, then ear cytology is essential to assess if bacteria and/or yeast 
organisms are causing the infection. This is discussed further in the otitis lecture.   

Quite often a staphylococcal infection is mistaken for dermatophytes. Cytology of the lesions and a 
fungal culture will help rule in or rule out dermatophytosis as a cause. For those who have a Wood’s 
lamp in their clinic, this is best used as screening tool for dermatophytosis, not for diagnosis. Not all 
strains of Microsporum canis (the most common dermatophyte of concern in pets) will fluoresce.  
Certain bacteria, greasy scales or sebum, and even topical medications can fluoresce on Wood’s lamp, 
potentially giving a false positive if a culture is not performed. Dr. Moriello, one of the leading veterinary 
dermatologists in dermatophyte research, recommends the following steps when using a Wood’s lamp: 
1) use a magnifying electric lamp for more reliable results because the handheld, battery operated 
lamps have a chance for false negatives; 2) darken the room and let the observer’s eyes adapt to the 
light for 2-3 min; 3) the lamp needs to be held close to the skin (approximately 4-10 cm); and 4) observe 
for apple-green or blue-green hair shaft fluorescence.  If fluorescent hairs are present, then these should 
be sampled for culture.   

For dermatophyte cultures, culture plates are recommended over vials. The plates are easier to 
inoculate with the hair samples and easier to sample fungal colonies for microscopic analysis.  
Dermatophyte test medium (DTM) contains Sabourarud’s dextrose agar with cycloheximide, gentamicin, 
and chlortetracycline. These latter three ingredients inhibit contaminant bacterial growth. DTM also 
contains phenol red which is a pH indicator that will turn the medium red when there is fungal growth.   

Daily observation of the culture plate is essential to catch the red color change and fungal colony growth 
when they first appear. A common mistake is to interpret color change and fungal growth alone to mean 
the patient is positive for dermatophyte, however, the fungal growth on the culture plate must be 
examined microscopically because other fungal organisms can mimic dermatophytes. To do this, 
carefully sample the colony with clear acetate tape, apply the tape to a glass slide over a drop of 
lactophenol cotton blue stain, and then examine it under 100x-400x magnification for macroconidia.  



Macroconidia look different for each species of dermatophyte.  Please refer to appropriate dermatology 
or microbiology literature for the appearance of these macroconidia.   

Often pets are incorrectly diagnosed with dermatophytosis due to in-house cultures not prepared or 
read correctly. Since daily observation of the culture plate may not be conducive for a busy clinic and 
because examination of macroconidia requires practice, the best recommendation is to send culture 
plates to a veterinary reference lab.   

Cultures of the skin and ears are also important diagnostic tools in dermatology. These diagnostics are 
not typically necessary at the initial visit but should be considered if the patient is not responding to 
therapy. If a pet has had repeated exposure to antibiotics without resolution of the skin infection, a skin 
culture is recommended. Skin cultures are collected through sterile sampling of a primary lesion (i.e., 
papule or pustule) using a sterile needle. Puncture a papule or pustule and sample the material inside of 
it with a Culturette swab. Alternatively, collect a sterile punch biopsy of the primary lesion in a sterile 
tube. If there are no primary lesions present, lift the crust of an epidermal collarette with a sterile 
needle and sample the area under the crust with a Culturette swab or perform a sterile punch biopsy of 
the epidermal collarette lesion. For deep pyoderma/draining tract lesions, a punch biopsy of the lesion is 
always necessary. Swabs of the fluid in the draining tract in these types of lesions may not contain 
enough organism to give a conclusive culture.   

For recurring ear infections that are not responding to appropriate topical therapy or where you see 
rods on cytology, an otic culture is recommended. Pseudomonas bacteria needs to be ruled out, as this 
organism typically affects the middle ear and requires aggressive treatment. Cultures of the ear are for 
systemic therapy only and not to guide topical therapy. Topical otic medications will achieve higher 
concentrations than what is measured in vitro, and therefore, should always work for an ear infection 
when applied properly.    

Biopsy of the skin for pathology is another important diagnostic tool in a dermatology work up. There is 
never any harm in obtaining a tissue sample for pathology and is warranted for any dermatosis that is 
not responding to appropriate therapy. A pathology report can help identify the underlying cause of the 
skin condition, however, it is crucial to obtain samples correctly. Take punch biopsies of multiple sites 
and a variety of lesions. The best samples are primary lesions (i.e., papules, pustules, vesicles). If primary 
lesions are not present, then secondary lesions can be used. Biopsies should not include a significant 
amount of normal skin margin. Therefore, do not biopsy a lesion where half is abnormal skin, and the 
other part is normal. Depending on how the tissue sample is processed, the abnormal portion may not 
be sectioned, and the pathologist may only read the normal skin. A 6 mm punch biopsy is recommended 
as it will provide adequate tissue to analyze. Smaller punch biopsies are best reserved for difficult sites 
like the pinna, nasal planum, areas around the eye, or foot pads of small patients.   

Narrow your list of differentials - what is making this pet itchy? 

Use the results of your diagnostics to narrow the list of differentials and generate a treatment plan.  
Again, client education is important here.   

Treatment plan 



The treatment plan for the pruritic pet should include medications that will relieve the patient’s 
pruritus, resolve secondary infections (i.e., use of antimicrobials), and if possible, resolve the underlying 
cause. Depending on the case, the patient will likely require a recheck in a few weeks to ensure the 
treatment plan is working. Client education of the medications prescribed and patient’s prognosis is 
critical.      

Summary 

Repetition of this systematic approach to the pruritic pet not only helps diagnose the patient’s skin 
condition, but with practice, it also makes dermatological case work ups flow easier. With constant 
feedback to the client, this approach also helps create a trusting bond between practitioner and the pet 
owner. 
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Atopic dermatitis (AD) in dogs is currently defined as a genetically predisposed inflammatory and pruritic 
allergic skin disease with characteristic clinical features and is most commonly associated with the 
formation of IgE antibodies against environmental allergens. The key to this definition of AD is that there 
are characteristic clinical features to this condition, as there are cases of AD with classic signs but where 
IgE is not associated with the disease. The term atopic like dermatitis (ALD) has now been introduced to 
describe patients with clinical signs of AD and no detectable IgE. The latter indicates that for some 
patients, there is an alternative mechanism of disease and that IgE is not necessary to establish disease. 
As such, the current definition of AD takes into account that although most commonly IgE antibodies are 
formed to environmental allergens, there are cases with other triggers to AD, like food. Therefore, there 
are individuals where food can be a flare up factor, and this blurs the distinction between food allergy 
and atopic dermatitis in dogs.  

Atopic dermatitis is diagnosed based on patient’s signalment, clinical signs, disease history and 
elimination of other pruritic conditions. AD is a diagnosis of exclusion. Most atopic dogs begin showing 
signs between the ages of 6 months and 3 years. There is no gender predilection. The hallmark clinical 
sign is pruritus. Recurrent skin infections are also common. Some cases of recurrent skin infections are 
not pruritic. Otitis externa as the only clinical feature, or in combination with skin lesions, can occur with 
AD. Ocular conjunctivitis, epiphora, and rhinitis are uncommon signs. The pet’s clinical signs may be 
seasonal to non-seasonal with or without seasonal exacerbation, depending on the patient’s 
environment.  

Primary clinical lesions associated with AD are erythematous macules, patches, and papules, which are 
less often seen. Due to excess trauma from pruritus, secondary lesions like alopecia, lichenification, 
hyperpigmentation, and excoriations are common. Areas of the body affected are the face, concave 
aspect of pinnae, dorsal and ventral aspect of the paws, ventral neck, axillary, groin/abdomen, flexor 
surface of forelegs, medial aspect of the extremities, and perineum/ventral tail.  

Other skin conditions can mimic or occur concurrently with AD and must be ruled out. This includes 
parasitic conditions, like scabies and demodex, and other allergies, like food allergy. It is important to 
assess for skin infections like Staphylococcus and Malassezia, which are frequently seen with AD.  

When managing the treatment of an AD patient, two concepts should be kept in mind. One is the 
“pruritic threshold” and the other is the “principle of summation of effects”. In the pruritic threshold 
theory, an individual pet can tolerate a certain level of pruritic stimulus without becoming clinical. Once 
that threshold is reached, itching will ensue. A heavy pollen allergen load, secondary infections, or even 
flea bites can push the AD patient over its threshold and lead to flares. The principle of summation of 
effects underscores that the management of AD is multimodal. Control of the factors that may be 
contributing to the pruritus along with therapies that will decrease inflammation of the skin is key in the 
success of managing AD. Each therapy by itself may not be enough to resolve the pruritus but, in 
conjunction with other agents, helps make a difference. Below is a discussion on the different 
medications and therapies to manage a dog’s atopic condition.  
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Use of anti-itch medications: Apoquel (oclacitinib), Cytopoint (lokivetmab), Atopica (cyclosporine), 
and glucocorticoids 

The last 8 years have been a revolutionary time for dogs with AD, due to the advent of Apoquel and 
Cytopoint made by Zoetis. These medications have become the typical go to agents for managing AD. 
Apoquel and Cytopoint are a unique set of drugs that work differently from steroids and cyclosporine, 
with a more targeted approach to managing pruritus associated with AD.  

Apoquel is the brand name for oclacitinib, the first Janus kinase (JAK) inhibitor approved by the FDA for 
use in dogs with allergic skin disease. Oclacitinib inhibits primarily JAK-1 and JAK-3 dependent cytokines 
and other pruritogenic and proinflammatory cytokines important in allergic disease in dogs. One of the 
cytokines it acts upon is interleukin 31 (IL-31), the key cytokine in causing pruritus in dogs. Apoquel’s 
speed of action is comparable to prednisone and faster than cyclosporine, with a study showing 
Apoquel’s control of pruritus begins within 4 hours. Its quick onset of action with minimal side effects 
has made it an excellent choice over glucocorticoids. Its safety is supported by Zoetis pharmacovigilance 
studies of over 5 years that have shown adverse reactions (i.e., vomiting, diarrhea, lethargy, anorexia, 
and bloodwork changes) associated with Apoquel are rare. Apoquel is dosed at 0.4 mg/kg-0.6 mg/kg 
twice a day for the first 2 weeks then tapered to once a day. Long term use of twice daily dosing is not 
recommended due to immunosuppressive concerns. This medication is not approved for dogs less than 
12 months of age since during the initial studies puppies given Apoquel at 3-5x the dose developed 
demodicosis. Skin scraping is recommended of all dogs before starting on Apoquel. Apoquel should be 
avoided in patients with pre-existing cancers. Apoquel can be administered with or without food, 
discontinued without tapering, and combined with many medications that are typically given to AD 
patients (i.e., antimicrobials), except for glucocorticoids and cyclosporine.  

Cytopoint, or lokivetmab, is a USDA approved caninized monoclonal antibody for canine allergic skin 
disease and AD. After subcutaneous injection it remains in circulation for several weeks and can control 
signs of pruritus from 4-8 weeks. Cytopoint works by binding to and neutralizing soluble IL-31, making it 
unavailable to bind to cell receptors. The antibody-antigen complexes formed are eliminated by normal 
protein degradation pathways. The fact that this is a biological medication and not a chemical drug per 
se is appealing to some clients. Cytopoint comes in 1 ml vials in four dosing concentrations. Since there 
are no preservatives in the vials, it is a one-time use only. The average dosing for Cytopoint is 2 mg/kg. 
Zoetis provides a convenient dosing table as a guideline. Effects can be seen within one day with full 
results by day 3. Adverse reactions are rare but may include vomiting, diarrhea, and lethargy. The effects 
of Cytopoint gradually wear off, which alerts the client that the patient needs another dose. Cytopoint is 
safe for dogs of all ages. One of the best features of Cytopoint is that it has no known drug interactions 
and can be combined with various medications used for atopy. Cytopoint is a great option for: clients 
that may have difficulty administering medications, dogs under year of age with atopy, flexible dosing 
for toy dogs, patients with preexisting cancer, and for clients who are looking for non-drug options.  

For patients with seasonal allergies where their symptoms last a few months per year, Apoquel and 
Cytopoint are good options because their onset of action is rapid. Apoquel can be started when the first 
clinical signs appear and used daily for the duration of the allergy season. Cytopoint can be used in a 
similar fashion. For AD patients with year-round signs, daily administration of Apoquel is needed as its 
antipruritic effects wear off within 24 hours. Cytopoint can be used as a sole treatment for chronic cases 
of AD at every 4-8 weeks. The ability to combine Apoquel and Cytopoint makes these agents excellent 



options when managing an atopic pet. The severely atopic patients may need to use Apoquel and 
Cytopoint concurrently long term or only during points of flare ups.  

Cyclosporine was the main therapy available for AD before Apoquel and Cytopoint arrived to the 
market. It has been in the market for over 15 years, and it is still a useful medication in those AD 
patients where Apoquel and Cytopoint have failed and where the pet cannot tolerate glucocorticoids. 
Cyclosporine works well for the unique set of atopic dogs that present with pododermatitis and 
interdigital nodules/cysts. Cyclosporine is a calcineurin inhibitor that works by suppressing T cells and IL-
2, which eventually leads to reduction in pruritus. Cyclosporine microemulsion formulation is the 
recommended form to use for AD cases. There is question on the bioavailability of generic formulations 
of cyclosporine, therefore it is recommended to start with the Atopica cyclosporine brand. If generic 
cyclosporine has to be used, it should be the modified microemulsion formulation. The slow onset of 
action of cyclosporine makes this product unsuitable for the AD patient exhibiting an acute flare. 
However, cyclosporine is an option to manage the patient with chronic or year-round AD. It can be 
combined with oral prednisone for the first few weeks to alleviate clinical signs, this buys time for the 
cyclosporine to work. Oral cyclosporine should be administered at 5 mg/kg once daily until clinical signs 
are controlled, this can typically take from 4-8 weeks. Once signs are in remission, then the dose is 
adjusted by either decreasing the frequency (i.e., every other day) or decreasing daily dose. Food may 
affect absorption of cyclosporine, and in dogs, it is recommended to administer it on an empty stomach. 
However, a fatty meal may help increase absorption in some dogs, and anecdotally, a full meal may help 
reduce the side effects of vomiting and diarrhea that sometimes occur. Caution with the concurrent use 
of drugs that inhibit the cytochrome P450 microsomal enzymes (i.e., azoles) as these can cause 
increased cyclosporine levels and toxicity. Gingival hyperplasia, skin growths, and hirsutism are 
uncommon side effects of cyclosporine. Although newer allergy drugs have replaced cyclosporine as the 
first choice for AD, this therapy should not be overlooked.  

Glucocorticoids (GC) or corticosteroids have been around for decades and withstood the test of time. 
Glucocorticoids mechanism of action is non-specific in comparison to Apoquel and Cytopoint’s targeted 
action. If used correctly GC can be helpful in the management of an AD patient. Short acting GC can be 
used to manage acute cases of AD. Prednisone or prednisolone at 0.5 mg/kg twice daily tapered to once 
daily then to every other day over a few days to weeks can lead to a considerable improvement in a 
dog’s pruritus and alleviate the acute flare up. Long term use of oral GC to manage AD is not 
recommended unless other therapies have been attempted and failed. If the latter is the case, then a 
short- acting oral GC can be used and tapered to the lowest dose and frequency that will keep the 
patient comfortable and minimize side effects. Keep in mind that, over time, tachyphylaxis may occur 
with GC, necessitating higher doses. There is a predisposition for secondary skin and urinary tract 
infections with long term use. Biochemistry abnormalities such as elevated alkaline phosphatase and 
elevated blood glucose levels can occur. Long term steroids can lead to atrophy of the skin and, in rare 
cases, calcinosis cutis. Frequent monitoring through follow up exams and bloodwork, and urinalysis 
should be the standard of care for AD patients on long term GC. The use of long-acting injectable GC 
should be avoided in an AD patient, as it is impossible to take back any potential side effect it may cause 
and impossible to taper the dose. If improvement of atopic signs is not seen with oral steroids, it is 
important to look for other causes of pruritus, like secondary infections, ectoparasites or food allergy. 

It is not uncommon that some AD patients need a combination of the above allergy drugs to manage 
their clinical signs. Strive to combine these medications for a short period or when there is an acute 



episode or flare. Cytopoint is excellent in that it can be combined with any of these agents. Apoquel 
should not be combined with GC or cyclosporine due to concerns of immunosuppression.  

There is no standard recommendation for laboratory monitoring (i.e., hematology, serum biochemistry, 
and urinalysis) for long term use of Apoquel, Cytopoint, or cyclosporine administration. The author does 
recommend yearly to twice yearly lab monitoring with or without urinalyses and urine cultures.  

Use of antihistamines 

Histamine is not the only inflammatory mediator of AD. This is why antihistamines provide a mild 
reduction of pruritus for most AD patients. However, they may be of benefit as an adjunctive therapy 
with other allergy medications. Antihistamines work best before the allergy flare up has started to block 
the effects of histamine. Common first-generation antihistamines include diphenhydramine (Benadryl), 
chlorphenarimine, and hydroxyzine (Atarax). These types of antihistamines can cross the blood brain 
barrier and, therefore, have sedative effects, which may explain why it appears to work in some dogs. 
These antihistamines must be used more often to see results. Second generation antihistamines are less 
likely to cross the blood brain barrier so there is minimal sedative effect. These are also longer acting 
antihistamines and include loratadine (Claritin) and cetirizine (Zyrtec). Antihistamines are not effective 
for moderate to severe AD patients, and therefore, are best reserved for mild AD cases. This class of 
drugs appear to work better when given on a continuous daily basis as a preventative. Individual 
responses to the different antihistamines can be vary, so a trial with each type may be necessary. See 
Table 1 for doses. Since antihistamines are inexpensive and have minimal side effects, clients often ask 
about their use. These can be combined with other allergy medications, but it is important their use is 
consistent.  

Use of oral essential fatty acids (EFAs) 

Essential fatty acids (EFA) only provide a small benefit in reducing clinical signs of AD. They are not 
enough to be used as a single therapy. Their benefit can come from improvement of the quality of the 
coat and may affect superficial skin lipids, therefore improving the skin barrier. Oral EFA provide no 
relief for acute episodes of pruritus, since it can take several weeks for it to incorporate itself on the skin 
and show any benefit. EFA can be found as oral supplements or in enriched diets, the latter of which 
provides higher amounts of EFA. Oral EFAs can normalize the stratum corneum lipid similarly to topical 
EFA, therefore there is no benefit in doing both. EFA and antihistamines work synergistically together 
and can be used as a long-term therapy for AD. There is no good information on the specific omega 3 
and omega 6 combination, dosage, ratio or formulation that will lead to pruritus reduction and 
improvement of the coat and skin barrier. The rule of thumb for EFA use has been 180 mg EPA per 10 
lbs.  

Managing bacterial and yeast infections 

Dogs with AD are prone to secondary bacterial and yeast infections on their skin and ears. Studies have 
shown that dogs with AD have higher number of staphylococcal and Malassezia organisms on their skin 
in comparison to normal dogs. Research also has shown that some of these AD patients have a 
hypersensitivity to these organisms, initiating and perpetuating clinical lesions and pruritus in these 
pets. It is especially important in these AD patients to manage the secondary infections with the 



appropriate systemic and/or topical medications. Many times, treating the secondary infection is 
enough to reduce the flare and bring the patient back into remission.  

Topical therapy: Good hygiene of the skin 

Topical therapy of the skin is important and essential in the management of AD. The role of topicals in 
the management of AD is removing allergens and organisms from the skin, potentially restoring the skin 
lipid barrier, and providing pruritus relief. There are a variety of topicals available. Many topicals contain 
antimicrobial ingredients (i.e., chlorhexidine, azoles) that will remove microorganisms. Topicals that 
contain ingredients like lipids (i.e., ceramides, cholesterol, and EFAs) and phytosphingosine can aid in 
repairing the skin barrier. The use of a low potent steroid topical can also help reduce pruritus and 
lesions. Care must be taken to avoid causing steroid-induced skin atrophy especially if the topical is 
repeatedly applied over the same skin area. The more often bathing is performed properly, the greater 
the effect on reducing pruritus. The benefit of topical therapy is even higher in dogs with mild signs of 
atopy, where in this may be enough to control clinical signs without the need of any systemic 
medications. All AD dogs should be bathed once to twice a week regularly.  

Intradermal skin testing and allergy serology testing for immunotherapy 

Intradermal skin testing (IDST) and serology testing will identify IgE hypersensitivity to particular 
environmental allergens. It is important to keep in mind that these tests will also show positive reactions 
in dogs not having signs of atopy and should not be used as a diagnostic tool. Therefore, these tests 
cannot be used to diagnose a dog with atopy or be used to differentiate from other pruritic conditions, 
like food allergy. IDST measures cutaneous IgE to the allergen and serology measures circulating IgE. The 
purpose of these tests is for formulation of allergen specific immunotherapy (ASIT). If the client is not 
interested in immunotherapy, then these tests are of no value since complete avoidance of the 
offensive allergens is not possible and ineffective at reducing clinical signs. There is debate over which 
allergy test is best. IDST is considered the gold standard because it tests the affected organ - the skin. 
Since IDST is mainly performed by veterinary dermatologist, referral will be necessary. If referral is not 
possible, then a reliable and reputable serology lab should be chosen. Recent studies have shown that 
results of serology tests can vary between laboratories which impacts the ASIT. A good test result should 
match the patient’s environment and clinical signs, especially if the pet exhibits a seasonality. For 
example, if the test shows that a pet is allergic to mango trees and there are no mango trees in the area, 
then that result makes no sense and should not be included in the immunotherapy. As a result, one 
important factor in success with immunotherapy is interpreting the results of the test in relation to the 
patient and choosing the right allergens. ASIT can take months to over a year to impact clinical signs. The 
client must be properly informed of this and be prepared to dedicate the time. Due to the delay in 
onset, the patient will need an allergy medication or therapies to alleviate AD signs and keep it 
comfortable until immunotherapy is effective. It is important the client understands this and does not 
abandon immunotherapy too soon. Apoquel, Cytopoint, and cyclosporine are good options to initiate 
with immunotherapy. Traditionally immunotherapy is performed via subcutaneous injections, but 
sublingual immunotherapy is now also available. The ease of sublingual administration is counteracted 
by the fact that the client must remember to administer it much more frequently – up to twice daily. 
There is no particular immunotherapy protocol for subcutaneous injection that has proven to be most 
effective. The literature has information on traditional versus rush (sped up) versus low dose 
procedures. Regardless of the protocol followed, the second most important factor for success with 



immunotherapy is feeling comfortable making adjustments to the frequency of injections and volume 
injected depending on how the pet is responding or if there are adverse reactions. Consultation with a 
local dermatologist or laboratory where the immunotherapy was developed may be necessary. There is 
no information if ASIT should be continued for the pet’s entire life. Once a patient has had prolonged 
remission of AD signs, immunotherapy injections can be reduced to once a month. The ease in 
frequency of administration is often a welcome change for the client. A retrospective study of pet 
owners with atopic dogs that had their pets on immunotherapy over a year showed that two thirds had 
satisfactory to excellent response. The average improvement on immunotherapy is from 60-70%. This 
effectiveness may be enough to keep the pet off allergy medications or lessen the frequency of their 
use.  

If the practitioner feels comfortable managing an atopic pet on immunotherapy, and the client is willing 
to take on the responsibility, then this is definitely a worthwhile therapy for an atopic pet.  

In conclusion, AD is a life-long condition that will require maintenance therapies. There is now an 
arsenal of drugs and therapies available, and a combination of these is often necessary for the best 
outcome. The concurrent use of antihistamines, EFA, emollient and antimicrobial shampoos, and ASIT 
may allow reduction in the dose and/or frequency of oral glucocorticoids, cyclosporine, Cytopoint, and 
Apoquel required to maintain remission of clinical signs of AD. 

TABLE 1: 

Antihistamine Dog Dose 
Diphenhydramine 2.2 mg/kg every 8-12 hours 
Chlorphenarimine 0.4 mg/kg every 8-12 hours 
Hydroxyzine 2.2 mg/kg every 8-12 hours 
Cetirizine 0.5 mg/kg- 1 mg/kg every 24 hours 
Loratidine 1 mg/kg every 12 hours 
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Otitis externa is a common clinical problem encountered in general practice. Recurrent otitis can be a 
challenge to treat and manage. It is important to understand how to prevent an ear infection from 
becoming chronic. This lecture focuses on the diagnostic approach and management to otitis in the 
canine patient.   

The anatomy of the ear and the otic exam 

The pinna and external ear canal collect sound waves and transmit them to the tympanum membrane 
and auditory ossicles. The external ear canal is divided into the vertical and horizontal parts. The 
auricular projection is a fold of cartilage in the vertical ear canal that blocks access to the horizontal 
portion of the ear canal. During an otoscopic exam the auricular projection is moved by pulling on the 
pinna dorsally then laterally.   

The skin that lines the ear canal is normally a smooth surface with a thin epidermis and dermis that 
contains adnexa (i.e., hair follicles, sebaceous and ceruminous glands). The vertical ear canal has more 
adnexa than the horizontal ear canal. There is breed and individual difference in the amount and density 
of glands and hair. Ceruminous gland density has been associated with the development of otitis 
externa.   

The tympanum separates the external ear canal from the middle ear cavity. A normal tympanum is a 
translucent membrane with a white C shaped area in the dorsal part that corresponds to the 
manubrium of the malleus bone. The tympanum is divided into two parts: the pars flaccida and pars 
tensa. The pars flaccida is the smaller portion that is next to the manubrium. The pars flaccida can be 
dilated and distended and is sometimes confused with a mass effect. The pars tensa is the ventral 
portion of the tympanum.   

The middle ear consists of the tympanic cavity, medial wall of the tympanic membrane, the auditory 
ossicles, and auditory tube. The tympanic cavity is divided into three parts: dorsal, middle, and ventral.  
The latter part is the largest portion and is the site that traps debris when otitis media is present.   

It is good practice to examine the ears of all dogs to understand the variants of normal for different 
breeds. When performing an otoscopic exam, the key things to look for and note in the medical record 
are: 1) what type of discharge is present in the ear (i.e., ceruminous or purulent); 2) description of the 
otic canals (i.e., stenosis, hyperplasia); 3) tympanum presence or not and tympanum appearance (i.e., 
translucent, cloudy, or bulging); and 4) presence of growths in the ear canal.   

In addition to the otic exam, a good history is necessary to understand the progression of the ear 
problem in the pet. Since most chronic otitis cases also have concurrent skin lesions, a dermatological 
exam of the entire body and a history of any concurrent skin problem(s) are also important to arrive at 
the primary cause for the otitis externa. 

Many dogs with otitis are painful, and it is difficult to do a thorough otic exam. If this is the case, 
sedating the pet for the exam may be necessary, or, if it is not contraindicated, sending the pet home 
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with oral steroids to decrease the inflammation in the ear and reevaluating the pet in a few days to a 
week.   

Otitis diagnostics 

All otitis cases should have ear cytology performed upon presentation. Ear cytology is simple to do in-
house. Cytological examination does not establish the primary diagnosis, but it identifies secondary 
infectious agents. Cytology is repeated after the course of therapy to evaluate treatment progress and 
to decide if treatment can be discontinued. Malassezia, cocci bacteria, such as Staphylococcus and 
Streptococcus, and rod bacteria, such as Pseudomonas and Proteus, are commonly seen on ear cytology.  
The presence of numerous bacteria in the absence of an inflammatory response in the ear usually 
indicates colonization and not clinical infection.   

Ear cultures are not necessary for first-time otitis cases. Culture and susceptibility testing are 
recommended in dogs that are not responding to appropriate topical therapy, when rods are seen on 
cytology (to rule out Pseudomonas), and for otitis media cases. With the increase in methicillin resistant 
staphylococcal infections, cultures should also be performed if the clinician suspects this organism.  
Cultures guide treatment for systemic or oral therapy. Cultures should not be used to guide the choice 
of topical therapy since topicals will achieve higher concentrations in ears than what is measured in vitro 
through cultures. If the topical therapy is applied and dosed correctly, it should treat the otitis.   

An ear smear is another diagnostic tool which is done if there is suspicion of Otodectes mites.   

The three P’s in otitis  

Primary causes for otitis externa 

To prevent recurring and chronic ear infections, it is important to investigate for the primary cause(s) of 
the otitis externa. Primary causes create ear disease in a normal ear without any other cause or factor.  
The primary cause may not be noticed by the pet owner until secondary causes occur. Once the primary 
cause changes the ear microenvironment, secondary infections develop. The most common primary 
cause for otitis externa is allergies. Allergies to food and atopy are by far the most common reasons a 
pet develops an ear infection. Allergies can cause both unilateral and bilateral otitis, and it may be the 
only presentation, without signs of skin problems. Mites like Otodectes, or even Demodex and 
Sarcoptes, are other primary causes of otitis. Endocrine disorders, like hypothyroidism and 
hyperadrenocorticism, can also make a dog prone to ear infections and should be on the differential list 
in any older dog that presents with no prior history of ear issues. For a patient with unilateral otitis 
externa, growths in the ear canal or a polyp should be ruled out. Finally, autoimmune disorders, 
keratinization disorders, and foreign bodies are other primary causes. Examples of foreign bodies 
include plant awns, sand, or dried out ear medications. These foreign materials can cause inflammation 
of the ear canal and subsequent infection. Counseling the client about these primary causes is key when 
working up an otitis case. It is important to find the underlying cause and resolve it or manage it to 
prevent repeated ear infections and further damage to the ear canal.   

Secondary causes and perpetuating factors 

Perpetuating factors and secondary causes of otitis externa are considered separate entities; the 
terminology is not interchangeable. The reason for this is the treatment and prognosis of secondary 



causes is different from perpetuating factors. Secondary infections are easier to treat and resolve more 
quickly than perpetuating factors.   

Secondary causes create further disease in an already abnormal ear. Secondary causes are infections 
caused by Malassezia or bacteria, like Staphylococcus pseudintermedius, or the gram-negative 
organisms Pseudomonas, Proteus, E. coli, and Klebsiella. Pseudomonas is most commonly seen in 
chronic otitis cases. With the exception of Pseudomonas, these infections can be eliminated with proper 
treatment. If the primary cause or perpetuating factors are not addressed, these infections become 
chronic or recurrent and difficult to resolve. Don’t focus entirely on treating these infections and forget 
to investigate for primary causes.   

Perpetuating factors occur after the primary cause and secondary infections appear. They are the result 
of otic inflammation that changes the anatomy and physiology of the ear canal, ear drum, and middle 
ear cavity. Over time, these factors lead to chronic changes to the ear (i.e., hyperplasia and stenosis) 
which prevents adequate response to medical treatment of infections. These factors can lead to relapse 
of ear disease even when the primary cause is addressed.   

Otitis media, extension of infection from the external ear through the tympanic membrane, is another 
perpetuating factor. Otitis media is a common reason for recurrent otitis externa, as it is a source of 
infection that reinfects the external ear.   

Predisposing factors 

These are factors that are present prior to ear disease formation, and they increase the risk for 
development of otitis externa. It is important to keep these in mind, and if possible controlled, in otitis 
externa cases.  

Pendulous ears and hairy ear canals can be associated with an increased incidence of otitis externa. It is 
suggested that there is an increase in relative humidity of the ear due to these factors.   

Narrowed ear canals, notoriously seen in some brachycephalic dogs, is a predisposing factor. This can be 
a compounding and complicating factor in dogs that are already prone to allergies and whose ears 
become inflamed and more narrowed with an allergy flare up.   

Excessive moisture in the ear from swimming can be as factor precipitating ear infections. One concern 
is that the water getting into the ears is contaminated with bacteria which leads to secondary infections.  
Detergents from bathing with a shampoo may get into the ear, irritate the ear canal, and lead to 
secondary infections. Typically, however, when a dog’s ear flares up after a bath or swimming, it is due 
to another problem, such as atopy.   

Otitis Media 

A common reason why otitis externa becomes chronic is due to otitis media. Otitis media should be 
considered as a differential when there is: recurrent otitis externa of greater than 3-6 months duration, 
loss of an intact tympanum or abnormal appearance to the tympanum, Pseudomonas bacteria on 
culture, head tilt, or neurological signs (i.e., vestibular signs).   

Repeated infection in the external ear canal can eventually lead to a ruptured tympanum, which allows 
bacteria and exudate to migrate into the middle ear. The ruptured tympanum regrows and closes, 



trapping infection behind the ear drum. In these instances, the tympanum may appear cloudy or 
bulging. Exudate trapped in the middle ear cavity cannot be easily removed through routine at-home 
cleaning or sedated external ear flush. A middle ear flush with or without myringotomy is necessary in 
these cases. Video otoscopy devices or a syringe attached to red rubber catheter that can reach the 
tympanic cavity are used to remove infections and exudates from the middle ear.   

Treatment of otitis media involves 8-12 weeks of systemic antibiotics based on culture of the middle ear, 
topical antibacterial therapy, and frequent cleaning. Corticosteroids, both topical and oral, are often 
necessary in these cases to reduce inflammation in the ear. Pain medication may also be necessary for a 
few days after the middle ear flush procedure. It is important to recheck every 2 weeks to evaluate for 
tympanum regrowth and assess that the treatment plan is working. An ear cytology should be 
performed at each visit.   

Resistant infections 

Pseudomonas otitis infections are challenging otitis cases. Clinically these cases present with purulent to 
black tarry exudate and erosive to ulcerative otic canals of one or both ears. The intrinsic multiresistant 
genes of Pseudomonas bacteria plus their gram-negative cell wall, efflux pumps, and biofilm production 
contribute to their natural resistance to antibiotics. Their destructive enzymes (i.e., proteases and 
collagenases) cause significant epithelial damage to the ear canal and can rupture the tympanum. It is 
for this reason that most Pseudomonas bacteria cause otitis media. The majority of these cases need to 
be treated as middle ear disease.   

End Stage Ears 

End stage ear disease occurs when there is severe stenosis of the ear canal due to hyperplasia, 
proliferation, fibrosis, and in some cases, mineralization of the auricular cartilage. These chronic changes 
to the ear prevent proper drainage of otic exudate, making it difficult to properly clean the ear and apply 
medications. Dogs with end stage ears can no longer be treated medically. It is only through surgical 
removal of the ear canal via a total ear canal ablation procedure that the patient can find resolution and 
relief of the ear infection. It is important to council the pet owner of the importance of proper 
diagnostics and management to prevent the end stage ear.   

Treatment 

Ear cleaning 

The ear has a self-cleaning mechanism through a process of epithelial migration that starts from the 
tympanic membrane outward and upward to the external auditory meatus. When the ear is diseased, 
this cleaning mechanism can fail, leading to the accumulation of toxins, microbes, and debris. This can 
inactivate topical medications. Sometimes the primary and secondary causes are addressed and yet the 
ear relapses with an infection within a few months. In these cases, the epithelial migration has not 
returned to normal, and cerumen and debris build up again, causing changes in the ear canal 
environment leading to a recurrent infection. These relapses can be avoided by cleaning the ear 
routinely until normal epithelia migration returns, which can take years or it may never return to 
normal. This is why ear cleaning is an essential part of successfully treating otitis externa.   



Cleaners are divided into ceruminolytic cleansers, milder cleansers, and antiseptic/drying agents.  
Ceruminolytic cleansers contain agents that are potent surfactants and detergents that break down 
waxes and lipids. These agents are irritating if left in the ear long term and, therefore, need to be 
flushed out. These products can also be ototoxic if left in the middle ear. Milder cleansers can be left in 
the ear. These have mild ceruminolytic effects and are best used for the normal to slightly dirty ear.  
Antiseptic/drying agents help to dry ears and control microbes in the ear. There are now cleaning agents 
that have a combination of ingredients.   

The client must be taught how to clean their pet’s ears properly. If the dog resists cleaning due to pain, 
treat with anti-inflammatory medications for 3-5 days before starting routine cleaning therapy.   

Topical therapy 

Topical therapy alone is usually sufficient to treat otitis externa cases. If an ear canal is proliferative, 
then combine topical therapy with systemic glucocorticoids. There are variety of topical ear medications 
available. The main ingredients in these products are glucocorticoids, antibiotics, and antifungal/yeast 
ingredients.   

Topical glucocorticoids are important for their antipruritic and anti-inflammatory effects in the ear.  
These can be used as single agents in some cases of atopic otitis. In cases of Pseudomonas, topical 
steroids are essential to reduce the damage caused by the bacterial endotoxins. Adrenal suppression 
has been documented following treatment with topical ear medications containing steroids. Therefore, 
be cautious with their long-term use. However, the benefit of decreasing inflammation in the ear must 
be weighed against potential side effects.   

Topical antibiotic therapy must provide a strong likelihood of killing the organism with a low risk of 
developing resistance. The first choice topical ingredients for gram-positive bacteria are neomycin, 
gentamicin, and florfenicol. For gram-negative organisms, the recommendation is polymyxin-
combination topicals and fluoroquinolones at high concentrations. A common reason the infection 
persists is lack of owner compliance and improper medication application. The ideal concentration for 
an effective kill occurs with any product if enough volume of the medication is applied to the ear and 
remains in contact with the infected area.  

Antifungal agents are used to treat Malassezia otitis cases. Most yeast infections occur concurrently 
with bacteria, and therefore, the combination otic preparations work well for both organisms. Common 
antifungal ingredients include miconazole, clotrimazole, ketoconazole, terbinafine, and posaconazole.  
Nystatin and thiabendazole are too weak for Malassezia infections, especially for moderate to severe 
cases.   

Side effects of topical therapy 

Ototoxicity 

Ototoxicity occurs when a topical or systemic medication enters the inner ear and damages the cochlear 
or vestibular functions. Clinical signs of ototoxicity are hearing loss and vestibular signs. This may occur 
with otitis media as the inner ear membrane may be more porous due to inflammation of the area.  
Chlorhexidene, gentamicin, tobramycin, amikacin, propylene glycol, alcohols, and polymyxin are known 



to be ototoxic. The risks of ototoxicity due to one of these ingredients is low and should be weighed 
against the benefits of using these medications for proper treatment of infections.   

Contact reactions 

Contact reactions are an uncommon side effect of topical ear medications. Neomycin is a common 
culprit, however, the vehicle in topical medications could also be a causative agent. Typical clinical signs 
include erythema and papules of the concave surface of the pinna, inflammation/hyperplasia of the otic 
canal, and there may be a purulent exudate with no organisms seen on cytology. Treatment involves 
discontinuing the topical medication and flushing the ear with saline.  Corticosteroids tapered over a 
week can reduce inflammation.   

Conductive hearing loss 

This is a phenomenon recently seen with long-acting topical ear medications and ear packs. The 
occlusive nature of these products leads to a conductive hearing loss. The majority of these cases 
resolve after flushing the ear with saline or an ear cleaner over several days to remove the topical ear 
product.   

Systemic therapy 

Indications for systemic therapy for otitis externa include presence of otitis media, proliferative changes 
obscuring the ear canal lumen, inability of owner to administer topical therapy, and ineffectiveness of 
topical therapy. 

Systemic glucocorticoids are an important in the treatment of otitis externa. They should be used when 
there is significant ear canal inflammation and when there is marked proliferative ear canals with lumen 
obstruction. If the otic canal is not open, topical medications cannot reach the entire ear canal to kill the 
infection.   

Systemic antibiotics are rarely used for otitis externa. Oral antibiotics are recommended when there is 
evidence of otitis media and should be based on culture. The antibiotic should be dosed at the high end 
of the recommended range. For Pseudomonas infections, fluoroquinolones are ideal, and the top choice 
is marbofloxacin at 5 mg/kg daily. Otitis media should be treated systemically with antibiotics for 2 
months or longer, especially if there is evidence of osteomyelitis in the tympanic bulla.   

Oral antifungals can be used for Malassezia otitis media cases. Systemic ketoconazole, itraconazole, and 
fluconazole are effective.   

Follow up on otitis externa 

A follow up exam, approximately 14 days from the start of therapy, should be performed to assess 
treatment progress.  A full otoscopic exam of the ear and cytological examination is necessary at that 
time. The importance of diagnosing the primary cause for the otitis should be addressed with the client 
to prevent a recurrent infection. For the atopic otitis patient, long-term management of the atopy is key.  
Medications like Apoquel, Cytopoint, and Atopica are revolutionary drugs to control atopic dermatitis 
signs but are limited in controlling recurrent atopic otitis. Immunotherapy, routine ear cleaning, and 
topical corticosteroids to control inflammation of the otic canals are effective at managing atopic otic 
cases.   



In conclusion, some otitis cases are challenging despite proper exam, diagnostics, treatment, and control 
of the primary cause. To prevent further damage to the ear and possible end stage ear, referral to a 
dermatologist may be necessary if the otitis does not resolve.  

 

Resources: 
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Introduction 

Pododermatitis is a descriptive term to mean inflammation or infection of the skin of the paw; it is not a 
definitive diagnosis. Affected areas on the paw may include the interdigital spaces, foot pads, nailbeds 
(paronychia), and nails. Foot problems are common in dogs since their feet are exposed to a wide array 
of surfaces. Trauma from rough ground surfaces, contact reactions from irritant chemicals like weed 
killers or fertilizers, or clipper irritation from a grooming episode are common and easy to identify. 
There are, however, other conditions that can affect the paws. Clues to differentiate between the 
different disease processes are discovered from the history and physical exam findings.   

Claw disorders as the only manifestation of the disease process on a paw are rare. When there is a claw 
abnormality, there are typically other lesions present on the paw and digit(s). It is helpful to understand 
the different terminologies used for claw abnormalities: onychodystrophy (abnormal claw formation), 
onychogryphosis (hypertrophy and abnormal curvature of claw), onychomadesis (sloughing of claws), 
onychomalacia (softening of claw), onychomycosis (fungal infection), and onychoschizia (splitting of 
claw).    

Foot anatomy 

A dog’s paw includes the claws, digital pads, dewclaw, metacarpal or metatarsal pad, and in the 
forelimbs the digital pad. Depending on the breed, the palmar and plantar interdigital skin has deep 
folds and webbing that can create a frustrating fold pyoderma, especially in dogs with allergies. Studies 
show that digital pads 3 and 4 are the main weight bearing pads of the paw, and that the front paws 
bear more weight than the rear paws. Digital pad 5 and the metacarpal and metatarsal pad also carry a 
substantial amount of the load. Paw conformation varies between breeds. Greyhounds, for example, 
have narrow, long paws with minimal distance between the digital pads. Labrador retrievers, however, 
have wide-based paws with greater distance between the pads.  

Paw disorders 

A systematic approach is required to work up paw disorders in a dog. This includes a detailed history, 
including age of onset, seasonality, any signs of systemic involvement, and if other areas of the body are 
affected. Physical examination of the patient must include the entire body, not just the paw(s).   

The most common causes that affect just one paw are trauma, foreign body, or neoplasia. 
Pododermatitis of one paw due to allergies to food or atopy is uncommon, but when it occurs, other 
skin lesions and pruritus are usually present in other areas of the body. 

Conditions in which multiple paws are typically affected are discussed below. 

Infectious causes 

Bacterial and Yeast  
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Bacterial, typically due to Staphylococcus, and Malassezia infections of the paw are the most common 
secondary cause of pododermatitis in a dog. Primary causes can be complicated by these infections.  
Clinically, these paws have a variety of presentations depending on the primary condition and severity. 
Mild or acute cases may just have erythema, especially of the interdigital areas. In more chronic cases, 
there may be alopecia, lichenification, hyperpigmentation, crusts, and seborrhea. In some dogs, a brown 
discoloration of the paws indicates the presence of Malassezia. Malassezia paronychia and/or claw 
infections cause a red-brown discoloration of the nailbed and claws. Malassezia also causes a rancid 
odor. These infections are easily detected with skin cytology. If deep pyoderma is present, then tissue 
cultures are needed. These two infections contribute to pruritus and must be treated with the 
appropriate antimicrobial therapy. Typically, this requires both topical and systemic treatment; 
however, depending on the extent of the infection, some mild cases may be treated just topically. If the 
bacterial infection on the paw is deep, systemic antibiotics must be administered for a minimum of 6-8 
weeks plus one month past clinical cure.   

Dermatophytosis 

The three most common dermatophytes that cause clinical disease in dogs are Microsporum canis, 
Microsporum gypseum, and Trichophyton mentagrophytes. Dermatophyte infection is often localized to 
the paw, face, pinnae, and tail. Clinical signs vary depending on the species of dermatophyte and host-
fungus interaction. Clinical findings of dermatophytosis of the paw range from superficial lesions, like 
alopecia, crusts, scales, and seborrhea-like eruptions, to furunculosis with draining tracts, which typically 
occurs with Trichophyton. Onychomycosis (one digit or multiple digits on one paw) may or may not 
present concurrently with the pododermatitis. Minimal to no pruritus is typically present. However, 
Trichophyton can be significantly inflammatory and can cause pruritus. Secondary bacterial infections, 
like Staphylococcus, can complicate dermatophyte infections and contribute to pruritus. Definitive 
diagnosis of dermatophytosis is through fungal cultures of hairs and scales, which also identifies the 
fungal species. Histopathology is not as sensitive as a culture. However, since Trichophyton infection can 
mimic autoimmune skin diseases, a biopsy of the skin should be collected along with cultures for 
clinically suspicious cases.  

Clinical management of all dermatophyte cases must include topical antifungal therapy. For 
pododermatitis cases, rinses or dips are indicated, allowing the antifungal agent to dry on the skin and 
exert its effects. Lime sulfur 2% is the most common dip. Systemic therapy is recommended for 
dermatophyte cases that have lesions elsewhere on the body, more than one paw affected, furunculosis 
lesions, or where topical therapy alone is ineffective. Ketoconazole, itraconazole, and terbinafine are 
effective systemic treatments. Treatment should continue until two to three negative fungal cultures are 
obtained. Environmental control through premise disinfection must be part of the treatment, especially 
since this is a zoonotic disease. 

Other fungal infections that are uncommon and specific to geographic regions are: phaeohyphomycosis, 
blastomycosis, coccidiomycosis, phythiosis, and lagenidiosis. Please refer to dermatology or 
microbiology veterinary literature for further information on these infections.   

Leishmania 

Leishmaniasis is a caused by a protozoan organism of the Leishmania spp. Over 30 Leishmania species 
are identified and most are zoonotic. Most cases occur in the Mediterranean and in Portugal. The 



disease is endemic in South and Central America. In the United States, endemic foci are reported in 
Texas, Oklahoma, Ohio, Michigan, and Alabama. Dogs coming from endemic areas could show signs of 
the disease months to years later. The disease is transmitted by blood sucking sandflies. The most 
common clinical lesion is an exfoliative dermatitis with silvery white scales. Nasodigital hyperkeratosis 
may also be present. Onychogryphosis and paronychia can be seen on the claw and digit. Systemic 
illness is varied. Diagnosis is based on finding the organism on cytology from a skin lesion, 
histopathology, PCR assays of tissue or blood, or serologic tests for anti-Leishmania antibodies. In the 
majority of cases this infection cannot be cured, treatment can bring clinical remission but relapses 
occur. Commonly used drugs are meglumine antimoniate, allopurinol, and aminosidine. 

Distemper 

Paramyxovirus causes canine distemper. Besides respiratory, gastrointestinal, and neurological signs, 
the virus may also produce skin lesions. The classic lesions are hyperkeratosis of the nose and foot pads. 
The patient is systemically ill, and there is poor vaccination history.   

Parasitic: Hookworm infection 

Hookworm, or Ancylostoma or Uncinaria, dermatitis is now a rare disease of the paw, due to the routine 
use of monthly heartworm preventatives that control intestinal parasites. This condition is basically one 
of kenneled dogs on grass or runs that have poor sanitation. Unsanitary dog parks can also be a source 
of infection. Third stage larvae enter the dog’s skin on areas of the body that contact the ground. The 
paws are erythematous and can be swollen and painful. Chronic cases have the typical hyperkeratotic 
foot pads. Pruritus can be present and varies in intensity. Diagnosis is made by clinical signs, a positive 
fecal exam for hookworms, and a history of poor sanitation of the dog’s environment. Treatment 
involves an appropriate anthelminthic and cleaning the patient’s environment. Monthly prophylaxis with 
heartworm preventatives is recommended.   

Allergies 

Food allergy and atopy are the most common primary causes of canine pododermatitis. The paws may 
be the only allergy presentation, with no other lesions elsewhere on the body. In most of these allergy 
patients, the paws are initially erythematous. Subsequently, the pet chews and licks, which creates 
secondary trauma (i.e., alopecia, swelling, excoriation) and secondary infections (i.e., bacterial and 
Malassezia) develop. Secondary infections must be addressed properly as they exacerbate the clinical 
symptoms. Some dogs present with interdigital cysts or nodules. Diagnosis of these allergies is made 
through the combination of history and clinical signs. In a patient with nonseasonal clinical signs, food 
allergy must be ruled out before diagnosing the pet as atopic. Atopy is a diagnosis of exclusion. A proper 
diet trial should eliminate all clinical signs in a food-allergic patient. If the patient is atopic, then allergy 
medications to stop the pruritus should be considered along with intradermal/serologic allergy testing 
for allergen specific immunotherapy. The allergy medication that is best for the atopic pet depends on 
the individual patient. Apoquel and Cytopoint work well to diminish pruritus. For those atopic cases that 
present with interdigital cysts, then cyclosporine may be a better option. Since atopic patients are prone 
to secondary infections, frequent topical antimicrobial therapy is beneficial, especially in those dogs 
with significantly webbed feet.   

Demodex 



It is important to rule out Demodex in all cases of pododermatitis in dogs. Demodex of the paws may be 
juvenile or adult onset. Demodex can affect just the paws but usually affects other areas of the body as 
well. In some patients, demodex infection of the paws can be chronic and resistant to therapy. The 
lesions on the paws can be as simple as alopecia and erythema. For more chronic cases there may be 
severe edema, lichenification, hyperpigmentation, and furunculosis. When draining tracts are present, it 
can be painful and pruritic. Careful exam of the paw and interdigital spaces may show plugged follicles 
or comedones. If the skin of the paw is not severely inflamed, then a superficial skin scrape should 
suffice for diagnosis. However, if there is significant inflammation and swelling, then a biopsy is best. 
Most cases of pododemodicosis have secondary bacterial infection. This infection must be addressed 
along with treatment for the mites. Demodex treatment is easy now with the use of isoxazolines.  
Treatment should be monitored monthly with skin scrapes. If treatment is working, the skin scrapes 
should show less mites, less younger life stages, and dead mites over the next weeks to months. 
Treatment can be discontinued after 2-3 negative (no mites) skin scrapes. Since most dogs often remain 
on an isoxazoline for flea/tick control, treatment can continue.   

Immune mediated conditions 

Pemphigus foliaceus (PF) and vasculitis are common autoimmune conditions that affects the paws.  
These conditions also affect other areas of the body but can be exclusive to the paws. The primary lesion 
in PF is the papule that rapidly progresses to a pustule and then to erosions and crusts. Predisposed 
areas of the body in PF are the head, face, and ears. The foot pads are also commonly affected. 
Clinically, the pads present with fissures and crusts that are often painful and can make a dog lame. 
Diagnosis is based on histopathology, with the classic finding of subcorneal pustules with acantholytic 
cells admixed with neutrophils and eosinophils. Treatment involves the use of immunosuppressive 
drugs, with glucocorticoids being the cornerstone of treatment. Glucocorticoids, like prednisone or 
prednisolone, are typical starting agents, along with other steroid sparing drugs like azathioprine. Other 
medications, that can be used along with corticosteroids, are cyclosporine, mycophenolate, and 
chlorambucil. There are recent anecdotal reports of the use of Apoquel for PF. Doses of 
immunosuppressive medications are tapered slowly over weeks to months until the lowest dose and 
frequency is reached that keeps the patient in remission. PF must be clinically and histopathologically 
differentiated from other conditions like dermatophytosis due to Trichophyton and demodicosis.   

The use of the term vasculitis is not a definitive diagnosis per se, as it can be associated with multiple 
causes. It can be the result of a drug reaction, vaccine, or infection. Vaccine reaction appears to be more 
common in smaller breeds, like Poodles, Yorkshire Terriers, and Maltese. In some patients the cause is 
never determined and the disease is considered idiopathic. The pathomechanism for vasculitis is 
assumed to involve a type III hypersensitivity reaction. Typically, the skin is the only organ system 
involved, but other organs, like the kidneys, may be affected. Skin lesions occur commonly in the 
extremities and areas of pressure, like the pinnae, tips of tail, foot pads, claws, and elbows. When the 
paw is affected, the most common presentation is central ulcers or central hypopigmentation on the 
foot pads. The paw pads may become smooth and thin. Histopathology is recommended for diagnosis. 
Treatment depends on severity and extent of lesions. The spectrum of medications used vary from 
immunomodulatory to immunosuppressive. In mild cases, doxycycline and/or pentoxifylline is 
recommended. In more severe cases, glucocorticoids along with azathioprine or cyclosporine can be 
used.   



Metabolic conditions 

Hepatocutaneous syndrome, also called superficial necrolytic dermatitis or metabolic epidermal 
necrosis, is a skin condition caused by metabolic abnormalities due to liver dysfunction or rarely a 
glucagon secreting pancreatic tumor. The cause for the hepatopathy is often unknown, but there are 
reports of association with mycotoxin ingestion and anticonvulsant medications. The pathogenesis of 
this condition involves degeneration of keratinocytes likely associated to cellular starvation or some 
nutritional imbalance. It is proposed that low amino acids in the skin and deficiency of fatty acids, biotin, 
and zinc play a role in this condition. This syndrome is seen in older dogs. Skin lesions are often found in 
pressure point areas (i.e., elbows and hocks), distal limbs, foot pads, genitalia, the ventrum, and 
mucocutaneous junction (i.e., perioral, periocular). Clinically, the affected areas, and especially the foot 
pads, have a crusting dermatitis with ulcers and fissures. These patients can be systemically ill with signs 
of inappetence, lethargy, and weight loss. Laboratory tests show elevated liver enzymes, especially ALP 
and AST, low albumin, +/- hyperglycemia and anemia. Postprandial bile acid levels are abnormal. On 
ultrasound, there is a classic “honey comb” or “swiss cheese” pattern to the liver. Diagnosis is confirmed 
with histopathology. Hepatocutaneous syndrome has a poor prognosis, with most patients dying or 
euthanized within 5 months of the development of lesions. Treatment involves supporting the skin 
nutritionally with high quality protein (i.e., egg yolk), zinc (zinc methionine 2 mg/kg/day), and fatty acid 
supplementation. Intravenous amino acid supplementation is available, but it is very expensive and may 
not be of great benefit. Secondary bacterial and Malassezia infections are common and should be 
addressed concurrently.  

Nutritional disorders:  Zinc deficiency 

Zinc is an important component for healthy skin. Zinc is an essential factor for rapidly dividing cells, like 
in the epidermis, for biosynthesis of fatty acids, metabolism of vitamin A, and normal immune function. 
Lesions on the skin due to zinc deficiency include erythema, alopecia, crusts, and scales that typically 
affect areas of friction like the foot pads, distal extremities, and mucocutaneous junctions. The coat 
becomes dull. Secondary infections with bacteria and/or Malassezia are common.   

Decreased zinc absorption due to excessive amounts of calcium, iron, copper, or phytates in the diet can 
lead to zinc deficiency. However, it can also be a congenital cause, as in decreased zinc absorption and 
utilization due to a genetic defect in Bull Terriers with lethal acrodermatitis. Two types of zinc-
responsive skin syndromes have been recognized.   

Syndrome I primarily occurs in Alaskan Malamutes and Siberian Huskies and is associated with defective 
intestinal absorption of zinc despite these dogs being fed a complete, balanced diet. Bull Terriers and 
other breeds can also be affected. Initial lesions are erythema followed by alopecia, crusting, and scaling 
of the muzzle, chin, periocular areas, and pinnas. Crusts appear on pressure points, like the elbows, and 
on the foot pads. Onychomalacia may be present on the claws. Many of these patients are pruritic. 
Secondary bacterial and Malassezia infection is common. Most cases resolve with zinc supplementation. 
Where appropriate, the diet should be corrected as well. The recommendation is 2-3 mg/kg daily of 
elemental zinc. Zinc methionine and zinc gluconate have a higher bioavailability of zinc and are less likely 
to cause gastric irritation than zinc sulfate. Zinc may work synergistically with omega-6/omega-3 fatty 
acids, as some dogs respond better when both are combined.   



Syndrome II zinc-responsive dermatosis is caused by zinc deficient diets or diets high in phytates or 
minerals, like calcium, that interfere with zinc absorption. Hyperkeratosis forms over areas of repeated 
trauma, like pressure points and foot pads. Secondary infections are common. For many of these cases, 
correction of the inadequate diet is enough to resolve skin lesions in 2-6 weeks. Zinc supplementation 
can speed up the response.   

For both syndromes, a thorough history, especially on the patient’s diet, exam findings, and skin 
biopsies are key to diagnosis.   

Neoplasia 

Cutaneous lymphoma is an uncommon neoplasia of the skin of dogs and cats. Histologically, cutaneous 
lymphoma can be divided into nonepitheliotropic lymphoma and epitheliotropic lymphoma. The latter is 
more common in dogs. When this neoplasm affects the paw, it causes the foot pads to become 
hyperkeratotic, ulcerated, and depigmented. Most patients have lesions, including erythema, scales, 
plaques, and nodules, elsewhere on the body. Mucocutaneous areas can also be affected. Most affected 
dogs are older in age, with an average age of 9-11 years. Diagnosis is based on biopsy. Treatment is 
usually palliative. Topicals, like corticosteroids and retinoids, and systemic drugs like chemotherapeutic 
agents, corticosteroids, retinoids, and interferon may provide symptomatic relief. This condition has a 
poor prognosis.  Most dogs are euthanized within 6 months to a year of diagnosis.   

Interdigital cysts 

Interdigital cysts are one of the most frustrating conditions to manage in dermatology. Clinically, these 
lesions appear as fluctuant cysts or hemorrhagic bullae to firm nodules of varying sizes on the dorsal 
interdigital aspects of the paw. It can affect one or several interdigital spaces of one paw or several 
paws. If the cysts rupture it drains a serosanguineous or purulent exudate and leaves an erosive or 
ulcerated lesion. These lesions can be painful and pruritic and can cause lameness. Lesions can resolve 
spontaneously or wax and wane. These are more often seen in short-coated breeds or dogs weighing 
more than 30 kg.   

One theory proposes these cysts are formed as a result of abnormal friction to the ventral interdigital 
webbing due to congenital or acquired foot deformities. The abnormal friction causes thickened callused 
interdigital skin which leads to plugged hair follicles and formation of comedones.  The plugged follicles 
continue to produce keratin which leads to dilatation of the follicle and eventual cyst formation and 
rupture. Free keratin into the dermis incites a foreign body reaction, which results in furunculosis 
complicated by secondary deep bacterial infection. Fistulous tracts from the ruptured cyst drain into the 
dorsal interdigital space, creating the interdigital cysts. Clinically, the ventral interdigital aspect of the 
paw that coincides with the dorsal cyst has swelling and comedones.   

In these interdigital nodular cases, demodex must be ruled out with biopsies. Bacterial infections are 
common and since the infections are deep, tissue biopsy for bacterial culture should also be performed. 
The infections should be treated appropriately based on culture.   

Besides pedal conformation being a factor, many of these cases have an underlying allergy to food or 
environmental allergens. Addressing the allergy and secondary infections may be enough to resolve the 
interdigital problem for some patients. Many, especially those with atopy, need life-long treatment with 
antimicrobial topicals to control secondary infections as well as allergy medications to control pruritus 



and inflammation. Foot care is also an important consideration. Keep the foot clean. Minimize foot 
trauma by keeping the dog away from rough surfaces. Foot trauma can also be caused by constant 
licking and chewing on the paw from allergies, therefore, addressing the allergy helps.  Weight reduction 
or correcting orthopedic issues may help those patients where too much pressure is being placed on the 
paw(s).  Chronic cases benefit from long term use of glucocorticoids or cyclosporine. Dr. David Duchols 
describes a laser surgery technique for these cases.   

Claw disorders 

Conditions that only affect the claws are rare. Typically, when the claws are affected other areas of the 
paw and body also have lesions, therefore, the rest of the body must be examined thoroughly. One key 
question in history taking of the patient with claw disease is regarding the vaccination history, especially 
in the suspected immune mediated case. Claw disease can develop 2 weeks to several months after 
vaccine administration.   

Below are conditions that typically present with primarily claw only abnormalities.   

Trauma 

Trauma is the most common cause of claw disease, and it is easy to diagnose from exam findings and 
the history. Trauma often occurs from running on hard or rough surfaces or gravel which leads to an 
injured nail.  Secondary infections can occur from debris embedded into the nail.   

Infections 

Dermatophytosis, particularly Trichophyton, and Malassezia are common infections that affect the claw. 
Dermatophytosis often causes abnormal appearance and softening of the claw, whereas Malassezia 
causes the claw to become a brown-red color. With Malassezia, there may also be greasy exudate on 
the claw fold and pruritus. Malassezia is typically secondary to allergies, like food or atopy.  
Dermatophytosis of the claw requires long term antifungal treatment (i.e., itraconazole) as therapy must 
continue until the abnormal claw has grown out. Malassezia treatment can take a few weeks.  
Hypertrophy and abnormal curvature of the nail are seen with Leishmaniasis. 

Neoplasia 

Neoplasia usually affects one digit and derives from the nailbed to affect the claw and distal digit.  In 
dogs, squamous cell carcinoma, melanoma, soft tissue sarcoma, and mast cell tumors are most 
common.   

Immune mediated 

The most common immune condition to just affect the claw is symmetric lupoid onychodystrophy (SLO).  
German Shepherd and Rottweilers appear predisposed, but it can occur in any breed. Gordon Setters 
possibly have a genetic predisposition. The key finding is claw loss or softening of the claw. It is reported 
that clients initially note claw pain displayed by licking of the paws and lameness, followed by claw 
splitting or claw softening. It affects one to several claws on more than one paw. Paronychia and 
subungual hemorrhage can be seen. Affected feet are often painful. Once the claw sloughs, regrowth of 
the nail is short, misshapen, brittle, and dry. Except for the claws, the dogs are healthy otherwise. 
History and clinical signs are very characteristic, and it is suggested this is enough for diagnosis. Biopsies 



of the nailbed and histopathologic evaluation of the sloughed claw is unrewarding. Definitive diagnosis 
involves a biopsy of the digit, including the claw bed. The best way to do this is to remove the third 
phalanx with the intact claw. When affected, the dewclaw is the best claw to remove for histopathology.  

Initial treatment involves high dose fatty acids, vitamin E, doxycycline and niacinamide, and 
pentoxifylline. If treatment is working, new claw growth should be seen within 2 months, although some 
abnormal claw may still be present. Once the condition has been in remission for 2-3 months, drug 
doses can be tapered to once per day. If these treatments are ineffective, then systemic glucocorticoids, 
cyclosporine, or azathioprine can be tried next. Prognosis is good, except for some nails may still appear 
abnormal. Some form of treatment is needed for life.   

In summary, although there are a variety of conditions that affect the paws in dogs, careful examination 
of all areas of the paws and nails, as well as the rest of the body, plus a good history narrows the list of 
differentials to help reach a diagnosis.   
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Dermatology Pearls 
Millie Rosales, DVM, DACVD 

Email: miamivetderm@gmail.com 
 

After fifteen years in referral private practice, I would like to share with you some pearls of wisdom to 
help you with your dermatology patients.   

A bump, a rash, what do you call that lesion? 

It is helpful to understand the morphologic characteristics of skin lesions and to recognize the difference 
between primary and secondary lesions. Primary lesions are the initial lesions seen due to the 
underlying disease and develop spontaneously, e.g., macule, patch, papule, plaque, pustule, vesicle, 
wheal, nodule, and cyst. Primary lesions can be transient, leaving behind secondary lesions, which are 
the epidermal collarette, scar, excoriations, erosions, ulcers, lichenification, and callus. Some lesions 
may be primary or secondary depending on the underlying condition, e.g., alopecia, scale, crust, 
follicular casts, comedone, and pigmentary abnormalities. Describing skin lesions properly is helpful for 
other colleagues or referral practices that read the medical records to interpret the progression of the 
skin disease and response to therapy.   

Understanding bacterial skin infections 

Since bacterial skin infections are one of the most common conditions seen in general practice, it is 
important to treat them appropriately. Bacterial skin infections are either superficial or deep. Clinically, 
superficial lesions consist of papules, pustules, crusts, and alopecia. Deep infections typically have 
draining tracts, swelling, and can be nodular. Treatment of a superficial infection requires 3-4 weeks of 
antibiotics. Deep infections require minimum 6-8 weeks of antibiotic treatment, and then one month 
past clinical cure. With that said, there is some evolution towards minimizing systemic antibiotic use due 
to the overwhelming number of cases with methicillin resistant Staphylococcus pseudintermedius 
(MRSP) infections of the skin.  MRSP should always be in the differential list for a skin infection that is 
not resolving with proper antibiotic treatment. If a patient has been continuously exposed to antibiotics 
with no improvement of its skin infection, then a culture should be performed. The recommendations 
now, if at all possible, is to limit systemic antibiotic use and reserve it for severe superficial skin 
infections or deep pyodermas. Mild cases should be treated topically with an antibacterial shampoo. If a 
patient repeatedly develops skin infections, consider the following: make sure the infection has been 
treated properly (i.e., assess for error in dose/dosing of antibiotic), rule out a resistant bacteria on the 
skin, and ensure the underlying cause has been addressed.   

Don’t forget to look for yeast infections on the skin 

The most underdiagnosed fungal infection is Malassezia. Malassezia can cause a significant amount of 
pruritus in a patient. Malassezia also tends to cause a rancid odor and greasy texture to the skin.  
Malassezia goes hand in hand with bacteria like Staphylococcus, therefore, both are typically treated at 
the same time. Mild cases can be treated topically with an antifungal shampoo that contains 
miconazole, ketoconazole, or climbazole. Moderate to severe cases of Malassezia typically require oral 
antifungal treatment with either itraconazole, fluconazole, ketoconazole, or terbinafine.   

If it looks like ringworm, it’s probably Staph 
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Epidermal collarettes due to Staphylococcus are often confused for ringworm.  Therefore, the most 
over-diagnosed fungal infection is dermatophyte. When in doubt, confirm the diagnosis of 
dermatophyte by sampling hairs for fungal culturesand send it out to a laboratory. Also perform skin 
cytology of the lesions. If cocci are seen on cytology, then begin treatment for pyoderma while awaiting 
fungal cultures.    

Do not let the sun set on a dermatology case without a good skin scrape 

Do not forget to scrape all skin cases. Demodex mites should be ruled out in all patients that present 
with skin problems. When performing the skin scrape properly, the skin should bleed. Examine the slide 
under 10x microscopy with the condenser down to create more contrast for better visualization of the 
mites. 

Food allergy diet trials are worth it 

Food allergy and atopy can be indistinguishable if there is no seasonality. Atopy is a diagnosis of 
exclusion. It is important to rule out food allergy first. Serology tests for food allergy are unreliable. The 
gold standard diagnostic for food allergy is a diet trial. This involves switching the pet to either a novel 
protein or hydrolyzed prescription diet or novel home cooked diet for at least 3 months. Do not use pet 
store diets to test for food allergy. During the diet trial the patient must not eat any other foods, home 
food, treats, or flavored medications. If the pet continues to exhibit skin and ear problems while on the 
diet trial, then food allergy is ruled out. After food allergy is eliminated, atopy becomes the default 
diagnosis. Once a patient is diagnosed as atopic, then serology or intradermal allergy testing is 
performed for the purpose of immunotherapy. Do not use allergy testing to diagnose a pet as atopic.   

You don’t have to see a flea on a flea allergic pet 

The classic signs of flea allergy on a dog are rear-end pruritus and skin lesions. If these classic signs are 
present, you do not have to see a flea for the pet to be flea allergic. An indoor only pet can still get fleas.  
The flea may come in with the pet owner or another pet. It is important to know the flea life cycle to 
understand why a few fleas are enough to cause a problem. Environmental flea control is important in 
the treatment of a flea allergic patient. In dogs, oral flea adulticide, especially the isoxazolines, are 
preferable over topical flea products that can easily wash off with bathing and swimming. The flea still 
has to bite and take a bloodmeal with the isoxazoline, but the speed of kill is now so quick with these 
products that the flea will quickly die before it reproduces.   

The good and the bad of steroids 

Steroids work great to relieve pruritus and inflammation on the skin. Use of a short-acting steroid 
tapered over a few days to weeks typically does no harm. Steroids must be used judiciously for long-
term control of allergies or other chronic skin conditions. Calcinosis cutis is a rare side effect that results 
from extensive steroid use. Lesions mimic a pyoderma to the untrained eye often resulting in continued 
use of steroids and further exacerbating the condition. Long term use of steroids can also cause thinning 
and flakiness to the skin and telangectasia. Biochemistry laboratory to evaluate liver enzymes and 
glucose should be considered in dogs with long term steroid use. In addition, exercise caution when 
using steroids concurrently with antibiotics for a skin infection. Steroids work great to reduce pruritus, 
but their anti-inflammatory effects can make a skin infection appear to have resolved, causing the client 



to stop medications prematurely. Antibiotics stopped before their full course have the potential to result 
in resistant bacterial infections. 

Apoquel and Cytopoint work to reduce pruritus 

Apoquel and Cytopoint reduce pruritus. If there is no pruritus, then these medications will not resolve 
the skin problem. Apoquel and Cytopoint are rarely effective to control recurrent ear infections.   

Biopsy for histopathology is an under used diagnostic tool  

When all else fails and the skin problem is not resolving, biopsy the skin and send it out for pathology. 
Epitheliotropic lymphoma, calcinosis cutis, and autoimmune conditions are easily confused for skin 
infections and allergies.   
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