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Mark	G.	Papich,	DVM,	MS,	DACVCP


PRINCIPLES OF TREATING SKIN INFECTIONS
Staphylococcus Species 
A Staphylococcus species isolated from small animals is most likely to be S pseudintermedius rather than S 
aureus. (Note that previously S intermedius probably has been misidentified and is now referred to as  
S pseudintermedius by many laboratories.) Other Staphylococcus species have also been reported – some of 
these being coagulase-negative Staphylococcus species. When infection is caused by a typical wild-type  
strain, S pseudintermedius has a predictable susceptibility to beta-lact amase–resistant beta-lactam antibiotics, 
such as amoxicil lin combined with a beta-lacta mase inhibitor (Clavamox – Pfizer Animal Health); a  first-
generation cephalosporin, such as cephalexin or cefa droxil; or the third-generation cephalosporins, cefovecin 
(Convenia – Pfizer Animal Health) and cefpodoxime (Simplicef – Pfizer Animal Health). Staphylococcus species 
also are susceptible to oxacillin and dicloxacil lin, but these are rarely used in small animal medicine. 


Studies of S pseudintermedius have shown that, despite frequent use of the previously mentioned drugs in 
small animals, the distribution of wild-type strains has remained consistent.1,2 The low incidence of methicillin 
resistance among wild-type S pseudintermedius, however, does not diminish the importance of methicillin-
resistant Staphylococcus species (including S pseudintermedius) that are isolated with increased frequency from 
animals with skin infections.3-6 These infections are not confined to dermatology. Orthopedic surgeons have 
also encountered these strains as a cause of postsurgical orthopedic infections.


In addition to the beta-lactamase–stable beta-lactam antibiotics already noted (cephalosporins and 
amoxicillin-clavulanate), the wild-type strains are also susceptible (in vitro) to fluoroquinolones. The majority of 
staphylococci are sensitive to lincosamides (clindamycin, lincomycin), trimethoprim-sulfonamides, or macrolides 
(erythromycin), but resistance may reach 25% even among the wild-type strains. 


Other Bacteria 
Staphylococcus species are not the only bacteria that cause skin and soft tissue infections in animals. Others 
that may be isolated include anaerobic bacteria, Enterobacteriaceae, Pseudomonas aeruginosa, and atypical 
bacteria, such as Mycobacteria and Nocardia. Susceptibility of wild-type strains may be used to guide 
empirical therapy for these organisms also.


If the bacteria are anaerobic (for example, Clostridium, Fuso bac terium, Prevotella, Actinomyces, or 
Porphyromonas), predictable results can be attained by administering a penicillin, chloramphen icol, metronida-
zole, clinda mycin, amoxicillin-clavulanic acid, or one of the second-generation cephalosporins (cephamycins), 
such as cefox itin. Metronidazole is consistently highly active against anaerobes, including Bacteroides fragilis. 
The activity of first-generation cephalo sporins, trimeth oprim-sulfon amides/ormetoprim-sulfona mides, or fluoro-


Where to Place Your Bets: Winning Strategies 
for Treating Resistant Skin Infections


“Bacterial culture and susceptibility tests are needed if 
the clinician suspects that the infection may be caused by 
organisms resistant to the empirically selected ‘first tier’ 
drugs.” 
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quin olones in treating an anaerobic infection is unpre dic table. If the anaerobe is from the B fragilis group, 
resistance may be more of a problem because it produces a beta-lactamase that may inactivate first-generation 
cephalosporins and ampicillin/amoxicillin.


If the organism is Pseudomonas aerugin osa, Entero bact er species, Klebsiella species, or Escherichia coli, 
resistance against many common antibiotics is possible and a suscep tibility test is ad vised. For initial empirical 
treatment, however, some consistent susceptibility patterns emerge among wild-type bacteria of these species, 
and these patterns can be used to make initial antibiotic selections until susceptibility results are available.


Based on predictable susceptibility, antibiotics considered for empirical treatment of gram-negative enteric 
bacteria initially are fluoroquin olones and amino gly cosides. If resistance to these drugs is identified, or if 
patient issues (renal disease) preclude use of an aminoglycoside, an extended-spectrum cephalosporin (second-
generation or third-generation cephalosporin) usually is an acceptable choice. The carbapenems (eg, imipenem 
or meropenem) are consistently active against these bacteria but may be unnecessary unless resistance is 
suspected. Infections caused by Pseudomonas aeruginosa present a special problem because so few drugs are 
active against this organism. 


DEALING WITH RESISTANT BACTERIA
First Step: Do a Culture and Susceptibility Test 
Bacterial culture and susceptibility tests are needed if the clinician suspects that the infection may be caused by 
organisms resistant to the empirically selected “first tier” drugs. Without a susceptibility test, the activity against 
these strains of bacteria is highly unpredictable. The test must be performed according to strict procedural 
guidelines (Clinical and Laboratory Standards Institute, 20089). 


Resistance and susceptibility are determined by comparing the organism’s MIC to the drug’s breakpoint 
as established by the Clinical and Laboratory Standards Institute (CLSI), formerly known as the National 
Committee for Clinical Laboratory Standards (NCCLS).9 After a laboratory determines an MIC, it may use 
the CLSI “SIR” classification for breakpoints (S = Susceptible, I = Intermediate, or R = Resistant). In everyday 
practice, if the MIC for the bacterial isolate falls in the Susceptible category, there is a greater likelihood 
of successful treatment (cure) than if the isolate were classified as Resistant. It does not assure success; 
drug failure is still possible owing to other drug or patient factors (eg, immune status, immaturity, or severe 
illness that compromises the action of antibacterial drugs) and interactions. If the MIC is in the Resistant 
category, bacteriologic failure is more likely because of specific resistance mechanisms or inadequate drug 
concentrations in the patient. A patient with a competent immune system may sometimes eradicate an infection, 
however, even when the isolate is resistant to the drug in the MIC test. 


The Intermediate category is intended as a buffer zone between Susceptible and Resistant strains. This 
category reflects the possibility of error when an isolate has an MIC that borders between Susceptible and 
Resistant. If the MIC value is in the Intermediate category, then therapy with this drug at the usual standard 
dosage is discouraged because there is a likelihood that drug concentrations may be inadequate for a cure. 
Successful therapy is possible, however, when drug concentrates at certain sites (eg, in urine or as the result of 
topical therapy) or is given at doses higher than the minimum effective dose listed on the label. For example, 
fluoroquinolone antimicrobials have been approved with a dose range that allows for dose increases when 
susceptibility testing identifies an organism in the Intermediate range of susceptibility. In these cases higher drug 
concentrations make a cure possible, if the clinician is able to safely increase the dose above the minimum 
labeled dose. (In the case of enrofloxacin in dogs, for instance, this would be equivalent to a dose of 10 to 20 
mg/kg/day, rather than the minimum dose of 5 mg/kg/day; but an enrofloxacin dose higher than 5 mg/kg/
day should never be used in cats.)


Do I Need to Worry About Whether or Not My Drug Will Have “Good Penetration”? 
No, in most instances a clinician should not be concerned with the question of whether or not the drug selected 
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will penetrate adequately. For most tissues, antibiotic drug concentrations in the serum or plasma approximate 
the drug concentration in the extracellular space (interstitial fluid). This is because there is no barrier that 
impedes drug diffusion from the vascular compartment to extracellular tissue fluid.10 There is really no such thing 
as “good penetration” or “poor penetration” when referring to antimicrobial drugs in most tissues.


Pores (fenestrations) or microchannels in the endothelium of capillaries are large enough to allow drug 
molecules to pass through unless the drug is restricted by protein binding in the blood. Diffusion of most 
antibiotics from plasma to soft tissue and skin is limited only by tissue blood flow, not by drug lipid solubility. 
Drug diffusion into an abscess or granulation tissue is sometimes a problem because in those conditions drug 
penetration relies on simple diffusion, and the site of infection lacks adequate blood supply. In an abscess, 
there may not be a physical barrier to diffusion – that is, there is no impenetrable membrane – but low 
drug concentrations are attained in the abscess or cavitated lesion because drug concentrations are slow to 
equilibrate with the concentrations in plasma.


Methicillin-Resistant Staphylococcus 
The most important resistance mechanism for Staphylococcus is methicillin resistance. Methicillin resistance 
presents a problem for veterinarians because, in addition to resistance to beta-lactam antibiotics, most of 
these bacteria are also multi-drug resistant. Increased emergence of methicillin-resistant Staphylococcus in 
animals has been discussed in several publications and review articles.3,4,6 The presence of the mecA gene and 
methicillin resistance appears to be increasing in veterinary medicine based on the number of reports in the last 
several years. Methicillin-resistant Staphylococcus aureus (MRSA) in human hospitals and in the community has 
already reached alarming rates.


Staphylococcal methicillin resistance is caused by acquisition of the mecA gene, which encodes an altered 
penicillin-binding protein (PBP-2a). Although oxacillin is used as the surrogate for testing, these are referred 
to as methicillin-resistant staphylococci (MRS).11-15 Methicillin has been replaced by oxacillin for testing in 
laboratories and resistance to oxacillin is equivalent to methicillin resistance. If the pathogen is S aureus, then 
the term methicillin-resistant S aureus (MRSA) can be applied; but S aureus is an infrequent pathogen in dogs 
and is found only occasionally in cats. Bacteria from dogs and cats previously identified as S intermedius are 
most likely S pseudintermedius, and any future studies and papers will likely use the new terminology and refer 
to these isolates as methicillin-resistant S pseudintermedius (MRSP).16,17 Other Staphylococcus species also have 
been identified among veterinary isolates, including coagulase-negative Staphylococcus (CNS).


If staphylococci are resistant to oxacillin or methicillin, they should be considered resistant to all other beta-
lactams, including cephalosporins and amoxicillin-clavulanate (eg, Clavamox), regardless of the susceptibility 
test result. Adding a beta-lactamase inhibitor will not overcome methicil lin resistance. Unfortunately, these 
bacteria often carry coresistance to many other non-beta-lactam drugs, including lincosamides (clindamycin, 
lincomycin), fluoroquinolones, macrolides (erythromycin), tetracyclines, and trimethoprim-sulfonamides. In the 
report by Bemis and others,15 more than 90% of the methicillin-resistant isolates of S pseudintermedius also 
were resistant to more than four other drugs. The cause of the increased frequency of resistance has not been 
identified with certainty. Use of fluoroquinolones and cephalosporins in humans has been associated with  
emergence of resistance of methicillin-resistant staphylococci.18,19 


Susceptibility Testing Issues for Staphylococcus 
The previous standards published by the Clinical Laboratory Standards Institute (CLSI M31-A3, 2008;  
formerly NCCLS) did not differentiate the interpretive criteria of S aureus from that of S pseudintermedius or 
S intermedius. This was corrected in the new edition (M31-A4) scheduled to be published in 2013.20 This latest 
edition will indicate that the S aureus interpretive criteria use an MIC breakpoint of ≥4.0 µg/mL to define 
resistance. For non-S aureus isolates from animals, however, Staphylococcus species should be considered 
resistant when the MIC is ≥0.5 µg/mL, which differentiates the criteria from those for S aureus.15 The current 
CLSI standard instructs laboratories to report as positive for mecA the non-S aureus isolates from animals 
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that are oxacillin resistant or that produce PBP 2a, the mecA gene product. Laboratories should report 
mecA-positive and PBP 2a-producing methicillin-resistant Staphylococcus as resistant to all other penicillins, 
carbapenems, cephalosporins (cephems), and beta-lactam/beta-lactamase inhibitor combinations, regardless 
of in vitro test results with those agents. 


If the previous criteria of ≥4.0 µg/mL are used, resistant staphylococci from animals may be misidentified. 
In the next published supplement of the CLSI standards, that recommendation will change to reflect this new 
evidence.20 Until then, diagnostic laboratories should adopt the recommendation that if any non-S aureus 
coagulase-positive Staphylococcus species isolated from animals has an MIC value ≥0.5 µg/mL (corresponding 
to a zone diameter of ≤17 mm), it should be considered methicillin resistant, mecA positive, 
and resistant to all beta-lactam antibiotics. The cefoxitin disk is no longer recommended for testing 
S pseudintermedius, as it was in older editions of CLSI M31.


Antibiotic Choices for Methicillin-Resistant Staphylococcus 
Because susceptibility to non-beta-lactam antibiotics is unpredictable, a susceptibility test is needed to identify 
the most appropriate drug to administer for methicillin-resistant Staphylococcus infections. Chloramphenicol, 
tetracyclines, aminoglycosides (gentamicin), or rifampin are drugs to consider for these infections if a 
susceptibility test can confirm activity. These drugs were discussed in detail in a review paper21 and are briefly 
summarized in the following sections. 


Unlike the human strains of community-acquired S aureus (CA-MRSA), the veterinary strains of methicillin-
resistant S pseudintermedius (MRSP) are usually not susceptible to trimethoprim-sulfonamides, clindamycin, or 
fluoroquinolones.15,22 Some are susceptible, however; and a susceptibility test should always be used to confirm 
whether or not these drugs may have activity against isolates from animals. The use of these medications 
in veterinary dermatology has been discussed previously.23-25 Most staphylococci are also susceptible to 
nitrofurantoin, but that drug is used only for urinary tract infections and is not included in this discussion. Topical 
drugs also should be considered for treatment of localized infections. These drugs (eg, mupirocin or fusidic 
acid) are available in topical ointments and have been used in dogs and cats. The pharmacology of these 
topical medications is not covered in this article.


Rifampin (rifampicin) 
Rifampin, also known in some countries as rifampicin, is an old antibiotic that has prompted recent interest 
because of its activity against methicillin-resistant Staphylococcus. This antibiotic may be new to small animal 
veterinarians but was originally discovered in a soil sample from the pine forests of France in the 1950s and 
was introduced into clinical medicine in the 1960s. Rifampin is the official USP (US Pharmacopeial) name, 
and rifampicin is the name used for the INN (International Nonproprietary Name) and BAN (British Approved 
Name); both terms are synonymous. Rifamycin and rifabutin are structurally similar antibiotics – all in the group 
of rifamycins – but are not identical. 


Rifampin is a bactericidal antibiotic that acts by inhibiting bacterial RNA polymerase. It is highly lipophilic, with 
a high volume of distribution and good absorption in practically all animal species studied. The intracellular 
penetration has made this drug valuable for treating intracellular bacteria in humans and animals, including 
Mycobacterium species and Rhodococcus equi. Rifampin is active against most strains of methicillin-resistant 
Staphylococcus pseudintermedius,22 although resistance among canine isolates has been identified.26 Rifampin 
has been effective for treatment of canine pyoderma caused by S pseudintermedius at a dosage of 5 mg/kg 
once daily for 10 days.27 A dosage of 10 mg/kg/day, usually split into two doses 12 hours apart, has been 
recommended,28,29 although some veterinary formularies have recommended a much higher dose.


Resistance occurs through mutations and clonal spread of a resistant strain. To reduce the rate of mutation, 
combination therapy with other agents has usually been recommended in human guidelines,30 as was the 
recommendation in a veterinary study.26 In a review of the evidence from clinical trials of eradication of 
S aureus in humans, rifampin was an effective agent for eradication of S aureus, whether administered as 
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monotherapy or in a combination.31


Interactions and Adverse Effects 
Rifampin is a strong inducer of drug-metabolizing enzymes. According to one paper by Reitman and others, 
“The list of drugs that interact with rifampin is remarkably long.”32 Induction can significantly increase the 
metabolism and clearance of other coadministered drugs that are affected by these proteins. The consequence 
of induction is diminished effect of the coadministered drug and may require a higher dose or more frequent 
administration. For example, rifampin coadministration significantly affects the exposure to prednisolone.33,34 In 
humans, 4 weeks is required for full recovery of the rifampin effect after discontinuation.32 Rifampin may also 
have dual effects by which it can be an inhibitor of intestinal transport as well as an inducer of other proteins. 


Adverse effects, which are associated with high doses, include liver injury and gastrointestinal disturbance. In 
dogs, hepatotoxicosis is the most common adverse reaction; 20% of dogs receiving 5 to 10 mg/kg develop 
increases in liver enzymes, and some develop hepatitis. To avoid adverse effects, it is recommended not to 
exceed a dosage of 10 mg/kg/day. Rifampin has an unpalatable taste. It also may produce discoloration 
(orange-red color) of the urine, tears, and sclera. Owners should be warned of this possibility.


Tetracyclines (doxycycline, minocycline) 
Occasionally, some methicillin-resistant S pseudintermedius are susceptible to tetracyclines. Because the choices 
of oral tetracyclines are limited for small animals, either doxycycline or minocycline should be used. Both are 
at least as active – and perhaps more active in vitro – against Staphylococcus species. Resistance mechanisms 
that confer either ribosomal protection or efflux pumps are prevalent among staphylococci. Some strains of 
S pseudintermedius may not have the resistance factor to confer resistance to minocycline, and this drug may 
have advantages over tetracycline (discussed below).


Doxycycline administration to small animals is usually accomplished with tablets (50, 75, or 100 mg) or 
oral suspension (5 mg/mL suspension and 10 mg/mL syrup) at dosages of 5 mg/kg twice daily. When 
compounded in a suspension in a more concentrated form (either 33.3 mg/mL or 167 mg/mL) in an aqueous-
based vehicle, the formulation was stable for 7 days but declined to only 20% of the initial potency at 14 
days.35 There have been suggestions (unpublished but presented at conferences) that minocycline may be 
more active against methicillin-resistant strains of Staphylococcus. Whether or not it is more effective than other 
tetracyclines has not been determined in clinical studies. The basis of this suggestion is that Staphylococcus 
aureus resistance to tetracyclines, based on the tetK efflux mechanism, are still susceptible to minocycline. 
Staphylococci that are resistant because of tetM-mediated ribosomal resistance, however, have cross-resistance 
to all tetracyclines. Unfortunately, there is no pharmacokinetic information to guide dosing for minocycline in 
dogs or cats, and doses have only been extrapolated from human guidelines or based on anecdotal use.


Adverse effects from doxycycline have been rare. Renal injury, intestinal disturbances, or hepatic injury are 
uncommon. Unlike other tetracyclines, doxycycline has little affinity for calcium and does not cause the dental 
enamel discoloration associated with other tetracyclines; and it does not chelate with calcium-containing 
oral products. It has been mixed with milk and juices for administration to children with no interference to 
absorption.


Chloramphenicol 
Chloramphenicol was discovered in 1947. It was in popular use decades ago but was gradually replaced 
by safer alternatives. The small animal formulation is approved by the FDA (Chloromycetin – Parkedale 
Pharmaceuticals) but is not actively marketed. Instead, generic human versions are usually administered. Use of 
chloramphenicol diminished in the 1970s and 1980s because other active and safer drugs became available. 
Chloramphenicol has the disadvantages of a narrow margin of safety in dogs and cats and the necessity of 
frequent administration in dogs to maintain adequate concentrations (oral administration three or four times 
daily). These disadvantages still exist, but the activity of chloramphenicol against bacteria that are resistant to 
other oral drugs (eg, staphylococci) has created increased use of chloramphenicol in recent years. 
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Chloramphenicol has FDA approval for administration in dogs as 100, 250, and 500 mg tablets 
(Chloromycetin). The oral suspension of chloramphenicol palmitate is rarely available. Although 
chloramphenicol is poorly soluble (<5 mg/mL), the poor solubility does not interfere with oral absorption. 
Chloramphenicol is absorbed orally with or without food (except some formulations administered to cats). 
Tablets and capsules have similar oral absorption in dogs.


Dose Recommendations 
Plasma concentrations of chloramphenicol were published in several studies. Using Monte Carlo simulations 
and the pharmacokinetic parameters listed earlier, at a dose of 50 mg/kg orally to dogs every 8 hours, there 
is a 90% probability that the plasma concentrations are above the MIC of 8 µg/mL for 25% of the dosing 
interval. Because this dose appears to have clinical efficacy in dogs, plasma concentrations may need to be 
above the MIC for only a short time during the dosing interval to be effective, or chloramphenicol may be more 
bactericidal against Staphylococcus species than previously thought.


Adverse Effects and Interactions 
Significant disadvantages of chloramphenicol are adverse effects and drug interactions. As cited previously, 
chloramphenicol has a narrow margin of safety. High doses easily produce toxicity in dogs.36-37 Gastrointestinal 
disturbances are rather common. Long-term treatment may produce a decrease in protein synthesis in the 
bone marrow, leading to anemia and pancytopenia. This effect is most prominent in cats but can occur in 
any animals. Idiosyncratic aplastic anemia has been described only in humans. The incidence is rare, but the 
consequences are severe because it is irreversible. Thus, because exposure to humans can potentially produce 
severe consequences, veterinarians should caution pet owners about handling the medication and ensuring that 
accidental exposure does not occur at home (eg, to young children). 


Chloramphenicol is notorious for interacting with other drugs.37 It is a cytochrome P450 CYP2B11 inhibitor, 
but it also may inhibit other enzymes in dogs.38,39 Therefore, chloramphenicol can decrease the clearance of 
other drugs that are metabolized by the same metabolic enzymes. Chloramphenicol inhibits the metabolism of 
opiates, barbiturates, propofol, phenytoin, salicylate, and perhaps additional drugs.39-42 


Aminoglycosides (gentamicin) 
Aminoglycosides – specifically gentamicin – have consistent in vitro activity against Staphylococcus species, 
including methicillin-resistant strains of S pseudintermedius. Amikacin also has good activity, but it is less 
available commercially, is more expensive, and does not appear to have any advantages over gentamicin. The 
disadvantage of gentamicin administration is the need for repeated injection, the potential for nephrotoxicity 
with prolonged use in animals, or high risk of toxicity if animals have evidence of renal disease.


Aminoglycosides are rapidly bactericidal and can be administered once daily.43 Gentamicin sulfate has 
been administered once daily intravenously, intramuscularly, or subcutaneously. Because it is a water-soluble 
formulation, it is well absorbed from subcutaneous and intramuscular injection sites, although these routes may 
produce pain in some patients. The in-hospital route is usually intravenous, but owners have been trained to 
administer subcutaneous or intramuscular injections at home. Gentamicin also is a component of many topical 
formulations used for skin infections.


The MIC values for Staphylococcus species are usually below 2 µg/mL. The current CLSI breakpoint 
for susceptible bacteria9 is ≤2 µg/mL. This breakpoint assumes a dosage of 10 mg/kg every 24 hours 
intramuscularly in dogs, but higher doses or intravenous use would produce higher plasma concentrations for 
which this breakpoint also would apply. A significant concern with the use of aminoglycosides is the lack of 
published efficacy for treating infections of the skin. The environment of the skin or the presence of cellular 
debris may decrease in vivo activity. The antibacterial activity of aminoglycosides is diminished in the presence 
of pus and cellular debris,44 which may be important in treating some skin infections. Aminoglycosides also 
have diminished activity against gram-positive bacteria compared to gram-negative bacteria. Gram-positive 
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bacteria lack the outer membrane that is the target for aminoglycosides. Resistance also develops more readily 
among gram-positive bacteria compared to gram-negative bacteria unless combination drugs are administered.


Adverse Effects 
Nephrotoxicity is the most serious toxic effect associated with aminoglycoside therapy. Toxicity initially affects 
the renal proximal tubules because of active uptake in these cells. Eventually, the entire nephron can be 
affected. Animals that are dehydrated, have electrolyte imbalances (for example, low sodium or potassium), are 
septicemic, or have existing renal disease are at a higher risk for toxicity than healthy animals. Nephrotoxicity 
is related to persistent drug levels (especially high trough concentrations). Therefore, extended dosing intervals 
decrease risk of nephrotoxicosis.43 To decrease the risk of drug-induced nephrotoxicosis, therapeutic drug 
monitoring and careful evaluation of renal function during aminoglycoside administration are recommended.


Glycopeptides (vancomycin) 
Of the glycopeptides, vancomycin is the only one used in veterinary medicine. Vancomycin is not a new  
drug – although it may be new to many veterinarians. It is difficult to administer to small animals because of 
the need to administer it intravenously. Therefore, its use in veterinary patients is rare and will probably remain 
so. Despite its long history of use in human medicine, resistance to vancomycin in treating S aureus infections is 
extremely rare, with only a few cases described worldwide.45 


Dosing Regimens 
Vancomycin is bactericidal for staphylococci by inhibiting the cell wall in a time-dependent manner. The drug 
is poorly absorbed orally, and that route should not be used except to treat intestinal infections. Intramuscular 
administration is painful and irritating to tissues. The usual dosage for small animals is 15 mg/kg every 8 hours 
intravenously via slow infusion. Therapeutic drug monitoring (TDM) can be performed to ensure that trough 
concentrations are maintained above 10 µg/mL for soft tissue infections of the skin. 


Adverse Effects 
If vancomycin is administered according to the recommended dosing rates, adverse reactions are rare; but 
early formulations of vancomycin were associated with a high incidence of adverse effects. Most of these 
adverse effects resulted from rapid intravenous administration, which induced flushing of the skin, pruritus, 
tachycardia, and other signs attributed to histamine release. Nephrotoxicity and ototoxicity also were reported. 
Newer formulations are safer because impurities have been removed.


Drugs Not Evaluated in Veterinary Medicine 
In response to the emergence of resistant gram-positive bacteria in humans – primarily methicillin-resistant 
Staphylococcus and drug-resistant Enterococcus species – the pharmaceutical industry has responded with new 
antibiotics. These drugs are generally expensive, and most of them must be administered by the intravenous 
route, in some cases via a central vein. They have primarily a gram-positive spectrum, but in some instances 
can be used to treat for bacteria other than Staphylococcus or Enterococcus. Because of the expense, or the 
difficult administration, the use of these drugs has not been described in clinical veterinary patients. 


These drugs include streptogramins (combination of 30:70 quinupristin-dalfopristin called Synercid – Monarch 
Pharmaceuticals); daptomycin (Cubicin – Cubist Pharmaceuticals), a cyclic lipopeptide antibiotic; telavancin 
(Vibativ – Theravance), another glycopeptide; tigecycline (Tygacil – Pfizer Inc), a unique tetracycline; linezolid 
(Zyvox – Pfizer Inc), the first in the class of oxazolidinones; telithromycin (Ketek – Sanofi-Aventis), the first of a 
class of drugs called ketolides (currently restricted because of toxicity risk in humans); and a new generation of 
cephalosporins that includes ceftaroline fosamil (Teflaro – Forest Laboratories, Inc.). Linezolid is, to the author’s 
knowledge, the only one of these agents that has been used in veterinary patients and is discussed briefly in 
the following section
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Oxazolidinones 
Linezolid is the first in the class of oxazolidinones to be used in human medicine. It is currently being 
administered in humans to treat methicillin-resistant Staphylococcus species and vancomycin-resistant gram-
positive infections caused by enterococci and streptococci against which it has excellent activity. Resistance 
can occur, but several sequential mutations are needed for development of resistance because of the redundant 
nature of the 23S rRNA gene, which codes for the target of this drug. Consequently, resistance has been rare 
in human patients and not documented in veterinary patients.


Pharmacokinetics and Dosing 
Linezolid is absorbed orally and is administered intravenously. Oral absorption is practically 100% in 
all animals tested46 and is unaffected by food. Linezolid is metabolized similarly across species,46 and 
pharmacokinetic parameters scale allometrically across species allowing accurate prediction of dosages for 
both dogs and cats of approximately 10 mg/kg twice daily.28,29


Clinical Use in Animals 
Because of its extremely high expense, linezolid has been used very infrequently in veterinary medicine and 
probably will remain a rarely chosen medication. The use at this time has only been reported in unpublished 
anecdotal canine and feline cases, which have responded with good outcomes. 


Adverse Effects 
Toxicokinetic studies in dogs at high doses showed that linezolid was well tolerated and did not accumulate.47 
Linezolid is a mild, reversible inhibitor of the enzymes monoamine oxidase A and B. In the 10 years of clinical 
use of linezolid in humans, these theoretical interactions with adrenergic agents have not been significant. 
Whether linezolid produces interactions in dogs receiving adrenergic agents (eg, phenylpropanolamine, 
selegiline), or other drugs metabolized by monoamine oxidases (eg, serotonin reuptake inhibitors or tricyclic 
antidepressants) has not been studied. Long-term use (>14 days) can cause bone marrow suppression 
(eg, thrombocytopenia) in humans, but that effect has not been reported in dogs or cats. If it occurs, 
myelosuppression is mild and reversible.


GRAM-NEGATIVE RESISTANT BACTERIA 


Gram-negative bacterial infections are less common but can be a challenge to treat because of intrinsic and 
acquired resistance. If the organism is Pseudomonas aerugin osa, Entero bact er species, Klebsiella species, 
Escherichia coli, or Proteus species, then resistance against many common antibiotics is possible, and a suscep-
tibility test is ad vised. P aeruginosa is the most challenging of these organisms to treat in skin infections.


Pseudomonas aeruginosa 
Infections caused by Pseudomonas aeruginosa present a special problem because so few drugs are active 
against this organism. P aeruginosa has an ability to develop resistance via its large genome and the multiple 
mechanisms that it can use to confer resistance. Of the beta-lactam antibiotics, a few are designated as anti-
Pseudomonas. Those with activity against this organism include the ureidopen icillins (mezlocillin, azlocil lin, 
piperacil lin) and the carboxylic derivatives of penicillin (carbenicillin, ticarcillin). These derivatives are available 
as sodium salts for injection; there are no orally effec tive formulations in this class, except carbenicillin indanyl, 
which is poorly absorbed and not useful for systemic infections. These drugs are more expensive than the 
more commonly used penicillins and must be administered frequently (eg, at least four times daily) to be 
effective. Ticarcillin is available in combination with the beta-lactamase inhibitor clavulanic acid (Timentin –
GlaxoSmithKline). Because these drugs degrade quickly after reconstitution, it is important to observe the 
storage recommendations on the package insert to preserve drug potency.


In one published study, antibiotic in vivo activity was examined in 23 strains of Pseudomonas: 19 P aeruginosa, 
3 P fluorescens, and one other Pseudomonas species. The most microbiologically active antibiotics were 
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tobramycin (100% susceptible), marbofloxacin (91.3%), and ceftazidime (91.3%). Ticarcillin and gentamicin 
showed good activity (86% and 65.2%, respectively). Lower susceptibility was found with enrofloxacin 
(52.1%).48 Isolates of P aeruginosa from otitis media showed that 97% were susceptible to ceftazidime and 
81% to carbenicillin.49 Fewer were susceptible to enrofloxacin (51%) and gentamicin (68%). In a study that 
isolated P aeruginosa from the skin and ears of dogs, the pattern of resistance is similar.50 There were no trends 
identified, and most isolates were susceptible to ciprofloxacin, piperacillin, ticarcillin, amikacin, and gentamicin 
(enrofloxacin was not tested). Isolates from the ears tended to be more resistant than isolates from the skin, 
however, with lower susceptibility to topical drugs, such as gentamicin.


When administering a fluoroquinolone to treat P aeruginosa, the high end of the dose range is suggested 
because, even among wild-type strains, the MIC values are higher than other gram-negative bacteria. Of 
the currently available fluoroquinolones (human or veterinary), ciprofloxacin is the most active against P 
aeruginosa, followed by marbofloxacin, enrofloxacin, and orbifloxacin.7,8 Note that this ranking applies to in 
vitro activity (ie, comparison of MIC values) and does not predict the comparative clinical efficacy of these 
drugs.


Drug Choices for Resistant Gram-Negative Infections 
After a susceptibility report is available, the veterinarian may find that the only antimicrobials to which P 
aeruginosa are susceptible are some extended-spectrum cephalosporins, penems (carbapenems), amikacin, or 
tobramycin.


Cephalosporins 
Although cefpodoxime and cefovecin are technically considered third-generation cephalosporins based on their 
structures, they are not active for treating infections caused by P aeruginosa. (They are also not active against 
Enterococcus species or methicillin-resistant Staphylococcus species.)


When other cephalosporins are considered to treat resistant gram-negative bacterial infections in small 
animals, the most often used are cefotaxime and ceftazidime, although individual veterinary hospitals have 
used others in this group. These drugs are expensive, injectable, and must be administered frequently. Of the 
cephalosporins, only the third-generation cephalosporins, ceftazidime (Fortaz – GlaxoSmithKline, Tazidime 
– Cerner Multum), or cefepime (Maxipime – Bristol-Myers Squibb), a fourth-generation cephalosporin, have 
predictable activity against P aeruginosa. Ceftazidime is the drug from this group used most often in veterinary 
medicine. All of these drugs must be injected and are usually given intravenously, although subcutaneous and 
intramuscular routes have been used. As with the penicillins, frequent administration is necessary.


Carbapenems 
Carbapenems are the beta-lactam antibiotics with greatest activity against P aeruginosa. The carbapenems are 
beta-lactam antibiotics that include imipenem-cilastatin sodium (Primaxin – Merck & Co), meropenem (Merrem – 
AstraZeneca Pharmaceuticals), ertapenem (Invanz – Merck & Co) and, most recently, doripenem (Doribax –  
Cerner Multum). All drugs in this group have activity against the enteric gram-negative bacilli. Ertapenem does 
not have anti-Pseudomonas activity.


Resistance caused by production of carbapenemase enzymes among veterinary isolates has been very rare. 
Imipenem is not active against methicillin-resistant staphylococci or resistant strains of Enterococcus faecium. 
The high activity of imipenem against gram-negative bacilli is attributed to its stability against most of the beta-
lactamases (including extended-spectrum beta lactamases [ESBLs]) and ability to penetrate porin channels that 
usually exclude other drugs.51 The carbapenems are more rapidly bactericidal than the cephalosporins and less 
likely to induce release of endotoxin in an animal from gram-negative sepsis. 


Some disadvantages of imipenem are the inconvenience of administration, short shelf-life after reconstitution, 
and high cost. The drug must be diluted in fluids before administration. Meropenem, a more recent-generation 
carbapenem (some experts consider it a second–generation penem and has antibacterial activity greater 
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than imipenem against some isolates. One important advantage of meropenem over imipenem is that it is 
more soluble and can be administered in less fluid volume and more rapidly. For example, small volumes can 
be administered subcutaneously with almost complete absorption. There also is a lower incidence of central 
nervous system adverse effects, such as seizures.


Based on pharmacokinetic experiments in the author’s laboratory,52 the recommended dosage of meropenem 
for treating Enterobactericeae and other sensitive organisms is 8.5 mg/kg subcutaneously every 12 hours or 
24 mg/kg intravenously every 12 hours. For infections caused by P aeruginosa, or other similar organisms 
that may have MIC values as high as 1.0 mcg/mL the recommended dosage is 12 mg/kg every 8 hours 
subcutaneously or 25 mg/kg every 8 hours intravenously. For sensitive organisms in the urinary tract 8 mg/kg 
subcutaneously every 12 hours can be used. In the author’s experience, these doses have been well tolerated 
except for slight hair loss over some of the subcutaneous dosing sites.


Aminoglycosides 
Aminoglycosides are active against most wild-type strains of P aeruginosa. Against resistant isolates, amikacin 
and tobramycin are more active than gentamicin, and resistance is less common with these drugs.50 Recently, 
availability of amikacin has been limited, and more veterinarians are turning to tobramycin as an alternative. 
Aminoglycosides are valuable for treating gram-negative bacilli that are resistant to other drugs. They are 
rapidly bactericidal, less expensive than the injectable drugs listed previously, and can be administered once 
daily. Among these, amikacin and tobramycin are the most active and the first choices in small animal medicine 
when resistant or refractory infections are encountered. Both drugs are administered once daily intravenously, 
intramuscularly, or subcutaneously.


There are three disadvantages to systemic use of aminoglycosides: (1) when treatment must extend for 2 
weeks or longer, the risk of nephrotoxicosis is greater with longer duration of treatment; (2) they must be 
injected (except for topical), and some pet owners are reluctant to perform the injections; and (3) activity of 
aminoglycosides is diminished in the presence of pus and cellular debris.44 The latter may decrease their 
usefulness for the treatment of wound and ear infections that are characterized by that environment, such as 
infections caused by P aeruginosa. To decrease the risk of drug-induced nephrotoxicosis, therapeutic drug 
monitoring and careful evaluation of renal function during use of an aminoglycoside is recommended. Other 
details about dosing and avoiding toxicity were discussed previously under “Antibiotic Choices for Methicillin-
Resistant Staphylococcus.”


DOSAGES AND FORMULATIONS
A complete listing of dosages and formulations is provided in a formulary29 and a recent handbook on 
antibacterial drug therapy for small animals.28
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• Medications for treating Staphylococcus  
 pseudintermedius: 
 • Cephalosporins 
 • Amoxicillin-clavulanate 
 • Clindamycin 
 • Trimethoprim-sulfonamides


• Alternative choices for treating 
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 • Fluoroquinolones 
 • Macrolides (erythromycin) 
 • Tetracyclines (doxycycline)


• Medications for systemic treatment of 
 Pseudomonas aeruginosa: 
 • Fluoroquinolones 
 • Aminoglycosides (amikacin or gentamicin)


• Alternative choices for treating P aeruginosa 
 (all are injectable): 
 • Ticarcillin, piperacillin 
 • Ceftazidime 
 • Carbapenems (imipenem or meropenem)


• Guidelines for interpreting susceptibility tests: 
 • Susceptible: acceptable choice; use published  
  doses and likelihood of success is good. 


 • Intermediate: Low chance for success when 
  administered systemically, unless high doses  
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 Staphylococcus pseudintermedius (confirm with a  
 susceptibility test): 
 • Tetracyclines (doxycycline, minocycline) 
 • Clindamycin 
 • Rifampin 
 • Chloramphenicol 
 • Aminoglycosides (gentamicin, amikacin)


• Alternative choices for treating methicillin- 
 resistant S pseudintermedius – to be used only  
 in unusual circumstances and may be restricted in  
 some countries: 
 • Glycopeptides (vancomycin) 
 • Linezolid







	 2013	Symposium	Proceedings	•	www.ExcellenceInDermatology.com		 14


7. Riddle C, Lemons C, Papich MG, Altier C. Evaluation of ciprofloxacin as a representative of veterinary 
fluoroquinolones in susceptibility testing. J Clin Microbiol. 2000;38:1636-1637.


8. Rubin J, Walker RD, Blickenstaff K, Bodeis-Jones S, Zhao S. Antimicrobial resistance and genetic characterization 
of fluoroquinolone resistance of Pseudomonas aeruginosa isolated from canine infections. Vet Microbiol. 
2008;131:164-172. 


9. Clinical Laboratory Standards Institute. CLSI. Performance Standards for Antimicrobial Disk and Dilution 
Susceptibility Tests for Bacteria Isolated from Animals; Approved Standard – Third Edition. CLSI document M31-A3. 
Wayne, PA: Clinical and Laboratory Standards Institute; 2008.


10. Nix DE, Goodwin SD, Peloquin CA, et al. Antibiotic tissue penetration and its relevance: impact of tissue 
penetration on infection response. Antimicrob Agents Chemo ther. 1991;35:1953-1959. 


11. Gortel K, Campbell KL, Kakoma I, Whittem T, Schaeffer DJ, Weisiger RM. Methicillin resistance among 
staphylococci isolated from dogs. Am J Vet Res. 1999;60:1526-1530.


12. Deresinski S. Methicillin-resistant Staphylococcus aureus: an evolutionary, epidemiologic, and therapeutic 
odyssey. Clin Infect Dis. 2005;40:562-573.


13. Jones RD, Kania SA, Rohrbach BW, Frank LA, Bemis DA. Prevalence of oxacillin- and multidrug-resistant 
staphylococci in clinical samples from dogs: 1,772 samples (2001-2005). J Am Vet Med Assoc. 2007;230:221-227.


14. Bemis DA, Jones RD, Hiatt LE, et al. Comparison of tests to detect oxacillin resistance in Staphylococcus 
intermedius, Staphylococcus schleiferi, and Staphylococcus aureus isolates from canine hosts. J Clin Microbiol. 
2006;44:3374-3376.


15. Bemis DA, Jones RD, Frank LA, Kania SA. Evaluation of susceptibility test breakpoints used to predict mecA-
mediated resistance in Staphylococcus pseudintermedius isolated from dogs. J Vet Diagn Invest. 2009;21:53-58.


16. Devriese LA, Vancanneyt M, Baele M, et al. Staphylococcus pseudintermedius sp. nov., a coagulase-positive 
species from animals. Int J Systematic Evolutionary Microbiol. 2005;55:1569-1573.


17. Sasaki T, Kikuchi K, Tanaka Y, et al. Reclassification of phenotypically identified Staphylococcus intermedius 
strains. J Clin Microbiol. 2007;45:2770-2778.


18. Dancer SJ. The effect of antibiotics on methicillin-resistant Staphylococcus aureus. J Antimicrob Chemother. 
2008;61:246-253.


19. Harbarth S, Samore MH. Interventions to control MRSA: high time for time-series analysis? J Antimicrob 
Chemother. 2008;62:431-433.


20. Papich MG. Proposed changes to Clinical Laboratory Standards Institute interpretive criteria for methicillin-
resistant Staphylococcus pseudintermedius isolated from dogs. J Vet Diagn Invest. 2010;22:160. PMID: 20093710.


21. Papich MG. Selection of antibiotics for methicillin-resistant Staphylococcus pseudintermedius: time to revisit some 
old drugs? Vet Dermatol. Epub ahead of print 2012 Feb 7. PMID: 22313056.


22. Perreten V, Kadlec K, Schwarz S, et al. Clonal spread of methicillin-resistant Staphylococcus pseudintermedius in 
Europe and North America: an international multicentre study. J Antimicrob Chemother. 2010;65:1137-1144.


23. Ihrke PJ, Papich MG, DeManuelle TC. The use of fluoroquinolones in veterinary dermatology. Vet Dermatol. 
1999;10:193-204.


24. Campbell KL. Sulphonamides: updates on use in veterinary medicine. Vet Dermatol. 1999;10:205-215. 


25. Noli C, Boothe D. Macrolides and lincosamides. Vet Dermatol. 1999;10:217-223.







	 2013	Symposium	Proceedings	•	www.ExcellenceInDermatology.com		 15


26. Kadlec K, van Duijkeren EN, Wagenaar JA, Schwarz S. Molecular basis of rifampicin resistance in methicillin-
resistant Staphylococcus pseudintermedius isolates from dogs. J Antimicrob Chemother. 2011;66:1236-1242.


27. Sentürk S, Özel E, Sen A. Clinical efficacy of rifampicin for treatment of canine pyoderma. Acta Vet Brno. 
2005;74:117-122.


28. Papich MG. Handbook of Antimicrobial Therapy for Small Animals. St. Louis, MO: Elsevier-Saunders; 2011. 


29. Papich MG. Saunders Handbook of Veterinary Drugs, Third Edition. St. Louis, MO: Elsevier-Saunders; 2011. 


30. Liu C, Bayer A, Cosgrove SE, et al. Clinical practice guidelines by the Infectious Diseases Society of America for 
the treatment of methicillin-resistant Staphylococcus aureus infections in adults and children: executive summary. Clin 
Infect Dis. 2011;52:285-292.


31. Falagas ME, Bliziotis IA, Fragoulis KN. Oral rifampin for eradication of Staphylococcus aureus carriage from 
healthy and sick populations: a systematic review of the evidence from comparative trials. Am J Infect Control. 
2007;35:106-114.


32. Reitman ML, Chu X, Cai S, et al. Rifampin’s acute inhibitory and chronic inductive drug interactions: experimental 
and model-based approaches to drug–drug interaction trial design. Clin Pharm Ther. 2011;89:234-242.


33. Van der Heyden S, Croubels S, Gadeyne C, et al. Influence of P-glycoprotein modulation on plasma 
concentrations and pharmacokinetics of orally administered prednisolone in dogs. Am J Vet Res. 2012;73:900-907.


34. Lee KH, Shin JG, Chong WS, et al. Time course of the changes in prednisolone pharmacokinetics after co-
administration or discontinuation of rifampin. Eur J Clin Pharmacol. 1993;45:287-289.


35. Papich MG, Davidson GS, Fortier LA. Doxycycline concentration over time after storage in a compounded 
preparation for animals. J Am Vet Med Assoc. Under review. 


36. Clark CH. Chloramphenicol dosage. Modern Vet Pract. 1978;59:749-754.


37. Papich MG, Riviere JE. Chloramphenicol and derivatives, macrolides, lincosamides, and miscellaneous 
antimicrobials. In: Riviere JE, Papich MG, eds. Veterinary Pharmacology and Therapeutics, 9th Edition. Ames, IA: 
Wiley-Blackwell Publishing, USA; 2009:945-982.


38. Aidasani D, Zaya MJ, Malpas PB, Locuson CW. In vitro drug–drug interaction screens for canine veterinary 
medicines: evaluation of cytochrome P450 reversible inhibition. Drug Metab Dispos. 2008;36:1512-1518.


39. Kukanich B, Kukanich KS, Rodriguez JR. The effects of concurrent administration of cytochrome P-450 inhibitors 
on the pharmacokinetics of oral methadone in healthy dogs. Vet Anesth Analg. 2011;38:224-230.


40. Akesson CE, Linero PEM. Effect of chloramphenicol on serum salicylate concentrations in dogs and cats. Am J 
Vet Res. 1982;43:1471-1472.


41. Sanders JE, Yeary RA, Fenner WR, Powers JD. Interaction of phenytoin with chloramphenicol or pentobarbital in 
the dog. J Am Vet Med Assoc. 1979;175:177-180.


42. Adams HR, Dixit BN. Prolongation of pentobarbital anesthesia by chloramphenicol in dogs and cats. J Am Vet 
Med Assoc. 1970;156:902-905.


43. Drusano GL, Ambrose PG, Bhavnani SM, et al. Back to the future: using aminoglycosides again and how to 
dose them optimally. Clin Infect Dis. 2007;45:753-760.


44. Konig C, Simmen HP, Blaser J. Bacterial concentrations in pus and infected peritoneal fluid – implication of 
bactericidal activity of antibiotics. J Antimicrob Chemother. 1998;42:227-232.







	 2013	Symposium	Proceedings	•	www.ExcellenceInDermatology.com		 16


45. Deresinski S. Counterpoint: vancomycin and Staphylococcus aureus – an antibiotic enters obsolescence. Clin 
Infect Dis. 2007;44:1543-1548.


46. Bhamidipati RK, Dravid PV, Mullangi R, Srinivas NR. Prediction of clinical pharmacokinetic parameters of 
linezolid using animal data by allometric scaling: applicability for the development of novel oxazolidinones. 
Xenobiotica. 2004;36:571-579.


47. Slatter JG, Adams LA, Bush EC, et al. Pharmacokinetics, toxicokinetics, distribution, metabolism and excretion of 
linezolid in mouse, rat and dog. Xenobiotica. 2002;32:907-924.


48. Martin-Barrasa JL, Lupiola-Gomez P, Gonzalez-Lama Z, et al. Antibacterial susceptibility patterns of 
Pseudomonas strains isolated from chronic canine otitis externa. J Vet Med B Infect Dis Vet Public Health. 
2000;47:191-196.


49. Colombini S, Merchant RS, Hosgood G. Microbial flora and antimicrobial susceptibility patterns from dogs with 
otitis media. Vet Dermatol. 2000;11:235-239. 


50. Petersen AD, Walker RD, Bowman MM, Schott HC, Rosser EJ. Frequency of isolation and antimicrobial 
susceptibility patterns of Staphylococcus intermedius and Pseudomonas aeruginosa isolates from canine skin and 
ear samples over a 6 year period (1992-1997). J Am Anim Hosp Assoc. 2002;38:407-413.


51. Livermore DM. Of Pseudomonas, porins, pumps, and carbapenems. J Antimicrob Chemother. 2001;47:247-250.


52. Bidgood T, Papich MG. Plasma pharmacokinetics and tissue fluid concentrations of meropenem after 
intravenous and subcutaneous administration in dogs. Am J Vet Res. 2002;63:1622-1628.







	 2013	Symposium	Proceedings	•	www.ExcellenceInDermatology.com		 17


Valerie	A.	Fadok,	DVM,	PhD,	DACVD
Canine atopic dermatitis (CAD) is a disease of great complexity.1-3 In the past, we have focused on the 
production of IgE and its binding to skin mast cells as the central pathogenic mechanism explaining the pruritus 
and dermatitis occurring in CAD patients. We now know that the binding and cross-linking of mast-cell–bound 
IgE by allergens is only one part of the disease process.


Atopic dermatitis is a genetic disorder involving polymorphisms of several genes that control immune function 
as well as the structure and function of the skin barrier. The immune response is skewed toward a T-helper-2 
response, resulting in the production and release of a variety of cytokines that promote IgE production; influx 
of inflammatory cells, including eosinophils; stimulation of itch; and an inability to resolve cutaneous infections. 
The inflammatory response to cutaneous infections with staphylococci and Malassezia yeast can be caused not 
only by an allergic reaction to these pathogens, but also by a diminished innate immune response, including 
white blood cells that cannot kill, an impaired skin barrier, and decreased levels of “natural” antibiotics, such 
as defensins.


The abnormalities in the canine skin barrier include decreased levels of ceramide, the lipid “glue” between 
the surface keratinocytes, and abnormalities in organization of some of the proteins within these cells. These 
changes promote penetration of allergenic and inflammatory proteins into the skin and leakage of water out of 
the skin, resulting in a dry, itchy dermatitis.


There is a strong connection between the immune system and the nervous system in atopic dermatitis. 
Cytokines produced during the allergic inflammatory process, in particular IL-31, can bind directly to the nerves 
themselves, triggering the impulses that result in itch. Other inflammatory mediators, including substance P, 
histamines, proteases, opioids, neurotrophins, and other neuroactive peptides, also contribute to the complexity 
of itch. Understanding how these mechanisms interact can enable us to better control signs pharmacologically 
as we work on modifying the disease process through immunotherapy. Because atopic dermatitis is complex 
and variable, tailoring treatment to the individual becomes critical. No one therapeutic approach will work for 
all patients.
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Current Thinking About the Pathogenesis of  
Canine Atopic Dermatitis 


“There is a strong connection between the immune system 
and the nervous system in atopic dermatitis.” 
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Valerie	A.	Fadok,	DVM,	PhD,	DACVD


PATIENT
Snowflake • Spayed female domestic longhair cat, 11 pounds, 6 years of age on presentation.


HISTORY
Snowflake, the sole pet in the house, had been itchy around her neck for most of her life. The itch was variable, 
but the owner had noted small crusts characteristic of miliary dermatitis and some small linear excoriations 
around her neck multiple times throughout the year. The owner does not see Snowflake scratch but suspects 
that the cat does so at night, as she usually finds fresh lesions in the morning. The owner is an elderly woman 
with some arthritis in her hands and chronic pulmonary disease. These conditions have made it difficult for her 
to give pills, but she is able to give oral liquids.


In the past, Snowflake’s skin disease had been managed with methylprednisolone acetate (Depo-Medrol – 
Pharmacia & Upjohn) injections and topical thiabendazole, dexamethasone, neomycin sulfate solution 
(Tresaderm – Merial) or nystatin, neomycin, thiostrepton, triamcinolone ointment (Dermalone Ointment – Vedco). 
Snowflake had occasionally received oral prednisolone compounded in a flavored liquid, as she is not 
amenable to taking pills. 


At age 6, however, the disease had become more severe; and new lesions were present over the hip area. In 
addition, the cat had lost a considerable amount of hair on the ventral abdomen (Figure 1). The owner had 
observed her licking in that area and her front legs, which she described as less fluffy than usual (Figure 2). 
The right forelimb showed signs of redness and alopecia (Figure 3). Snowflake had also had an increase in 
vomiting associated with hairballs. She had received one injection of cefovecin (Convenia – Pfizer Animal 
Health) before referral, which may have decreased the itch slightly. Her primary care veterinarian had done 
two sets of skin scrapings, which were negative. Because she was an indoor cat, her owner did not use flea 
control products.


CLINICAL SIGNS
Snowflake had substantial hair loss on her ventral abdomen and chest associated with short broken hairs 
suggestive of overgrooming. There was one linear excoriation found on the left side of her neck.


INITIAL WORKUP/LABORATORY RESULTS
• Skin scrapings on referral: negative. 
• Cytology from around the neck area and the abdomen: showed clumps of Malassezia yeast.


The Bald Cat
Chronic Hair Pulling and Miliary Dermatitis


“For cats that do not respond to treatment for fleas or mites, 
it is worth considering allergy testing.” 
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Figure 3. At the initial referral visit slight redness 
and a patch of alopecia were visible on the 
medial surface of Snowflake’s right front leg.


Figure 2. The owner noted during the first 
referral presentation that Snowflake was 
licking her forelimbs repetitively and that they 
were not as fluffy as usual.


Figure 1. At the initial referral examination 
Snowflake had substantial hair loss on her ventral 
abdomen and chest, associated with short broken 
hairs suggestive of overgrooming.


DIFFERENTIAL DIAGNOSIS
• Flea allergy dermatitis. 
• Demodicosis associated with Demodex gatoi. 
• Atopic dermatitis/atopy. 
• Food allergy – as a single factor or in combination  
 with another condition.


NEXT STEPS
The initial plan was to rule out flea allergy and demodicosis 
by using imidacloprid and moxidection topical solution 
(Advantage Multi – Bayer HealthCare) every 2 weeks for 
3 months. That plan was based on the rationale that the 
imidacloprid and moxidectin solution would provide excellent 
flea control, and the author has been successful using the 
approach in many cases of Demodex gatoi. In the absence of 
finding mites, this seemed a good choice, as Snowflake was 
a white cat for which lime sulfur treatments weekly would be 
difficult for the owner to pursue because she did not drive and 
it was not easy for her to arrange transportation to the clinic. 
Snowflake was also treated with oral fluconazole for 2 weeks 
to resolve the secondary yeast infection.


Phone rechecks 2 and 4 weeks later: The owner believed 
Snowflake was making real progress. The author advocated 
continuing the imidacloprid and moxidection topical solution 
every 2 weeks for 2 more months, then once monthly to 
provide continued flea control.


4 months later: Snowflake’s owner phoned to report that the 
cat’s itch had flared again. On learning that after the 3-month 
course of imidacloprid and moxidection topical solution the 
owner had stopped using it, the author was suspicious that 
fleas might play a role. The recommendation was made to 
restart the imidacloprid and moxidection topical solution, using 
it every 2 weeks for two treatments, then monthly thereafter.


1 month later: Snowflake was presented in the clinic for a 
recheck. There was good hair regrowth on her abdomen and 
neck, but there were several new linear excoriations around the 
neck. At that point, cytology results were negative, suggesting 
that bacterial and yeast infections were not a problem. Food 
allergy was considered unlikely because of the intermittent 
nature of the itch. Consideration was then given to the 
possibility of atopy, and blood was drawn for a serum allergy 
test. Snowflake was given 2 mg triamcinolone acetonide 
subcutaneously, as the owner was going out of town for 2 
weeks and leaving her cat with a pet sitter who was unlikely to 
be able to medicate her orally.







	 2013	Symposium	Proceedings	•	www.ExcellenceInDermatology.com		 20


Two weeks later: Serum allergy test results were completed and showed notable positive reactions to flea 
allergen, as well as grasses, weeds, one type of tree, three molds, and canine dander. Because the owner 
did not believe she could give injections, sublingual immunotherapy was chosen for this cat instead of the 
subcutaneous injections traditionally used by the author for allergen-specific immunotherapy (ASIT). The owner 
was to deliver two drops of the allergy vaccine under the tongue twice daily. Because immunotherapy against 
flea allergen has not been successful, it was recommended that the owner continue the imidacloprid and 
moxidection topical solution once monthly for flea control.


4 months later: Snowflake did very well, then relapsed with a low-grade itch (4/10) and increased hair loss 
when the grasses started to pollinate. Some hair loss was observed on her abdomen, and there was some 
miliary dermatitis on her chin. She was treated with oral prednisolone for 3 weeks and did well. She continues 
to receive the sublingual allergy drops, and her owner reports that her coat is the best she has ever seen it.


FINAL DIAGNOSIS/CASE DISCUSSION
Snowflake’s final diagnosis was flea allergy dermatitis and atopic dermatitis. The author was unable to 
determine whether Demodex gatoi played a role or not, as mites were never found on skin scrapings. A 
common myth among cat owners is that fleas do not infest indoor cats. Nothing could be further from the truth! 
It is always important to rule out flea allergy in any itchy cat that resides in a geographic area in which fleas 
are a problem.


Demodex gatoi infestation can also be quite difficult to diagnose. The author and colleagues have found that 
40% to 50% of the time, skin scrapings are negative. Because this mite lives on and in the stratum corneum, 
it is easily removed from the skin surface by licking. In fact, it has often been easier to find the mite on 
unaffected housemates than on the cats that suffer from itch. Sometimes the mite can be found by doing fecal 
examinations. 


To rule out Demodex gatoi as a cause of overzealous grooming, a treatment trial is required. Because this 
mite is contagious to other cats, when infestation is suspected, all cats in contact with the affected cat must be 
treated. The classic treatment has been lime sulfur dips weekly for six to eight treatments, but the author has 
found some patients that are resistant to lime sulfur have responded to the topical moxidectin in Advantage 
Multi. It is worth trying the product in cases of lime sulfur resistance; but, like lime sulfur, it is not always 
efficacious.


When ectoparasites have been ruled out, consideration must be given to the possibility of atopy, food allergy, 
or both. Episodic or seasonal itch is unlikely to result from food allergy, so that can be ruled out without a diet 
trial. Recently, sublingual immunotherapy has been shown to be efficacious in the treatment of canine atopic 
dermatitis.1 This modality enables owners who are unable or unwilling to give injections to treat their animals 
with a disease-modifying allergy vaccine. 
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Critical KeysCritical Keys
• Contrary to previous thought, overzealous 
grooming in cats is rarely psychogenic alopecia.2


• The two most common diseases to rule out 
for overzealous grooming are flea allergy and 
Demodex gatoi infestation.


• Like canine Sarcoptes scabiei, Demodex gatoi 
is not always found on skin scrapings and is 
contagious to other cats. Ruling it out as a cause of 
itch requires treatment.3,4 


• Cats can and do develop allergies to 
environmental allergens.4,5 For cats that do not 
respond to treatment for fleas or mites, it is worth 
considering allergy testing. Serum allergy testing 
is accessible to all veterinarians, and cats do quite 
well with allergen-specific immunotherapy.6,7


• Sublingual immunotherapy (allergy drops) 
are now available from multiple allergy product 
companies. This approach offers an effective way 
to use immunotherapy when injections are not a 
good option.
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Dana	A.	Liska,	DVM,	DACVD


PATIENT
Barkley • Neutered male Airedale terrier, 93 pounds, 7 years of age on presentation.


HISTORY
Barkley lived in the Dallas, Texas, area for the first 4 years of his life, moved to California for 3 years, and then 
returned to Texas. Medical records from his veterinarian in California showed a history of intermittent dermatitis 
and pruritus responsive to cephalexin, tapering doses of prednisone, and triamcinolone acetonide spray 
(Genesis Topical Spray - Virbac Animal Health), consistent with atopic dermatitis. 


Five months before his referral, Barkley experienced bilateral ear infections, which waxed and waned, along 
with waxing and waning skin infections, for 3 months. He was on and off topical and oral therapy for both 
conditions. The right ear infection responded to therapy, but infection in the left ear persisted. Three months 
before his referral a sample was collected from the left ear for bacterial culture and sensitivity (Figure 1), 
and growth showed coagulase-negative Staphylococcus bacteria. One month later a staph pyoderma was 
recognized as unresponsive to appropriate antibiotic therapy and was cultured (Figure 2) and determined to be 
Staphylococcus pseudintermedius sensitive only to amikacin. Because Barkley was moving to Dallas, no therapy 
was started.  


Barkley’s veterinarian in Dallas tested him for hypothyroidism. When the thyroid panel was within normal 
limits, she promptly referred Barkley to the author’s clinic where he was examined within 1 month of arriving in 
Dallas. At the time of referral he was eating a novel protein diet (Prescription Diet d/d venison formula – Hill’s 
Pet Nutrition). 


CLINICAL SIGNS
Barkley had active epidermal collarettes on his ventral abdomen. The interdigital skin (palmar, plantar, and 
dorsal) was moderately erythematous. An otoscopic examination of the left ear could not be performed due to 
severe stenosis and discomfort. 


INITIAL WORKUP/LABORATORY RESULTS
• Cytology of left ear: cocci bacteria too numerous to count (TNTC), with suppurative inflammation and a  
 bipolar rod in each oil power field (1/OPF). 
• Skin cytology: Numerous cocci (extra and intracellular) among neutrophils from both the trunk and  
 interdigital spaces.


Will the Owner Do the Rechecks When I Ask?
Allergic Dog with Highly Resistant Staph Infection


“Ear infections do not recur because you have not found  
the right medication; they recur due to underlying allergy 
and chronic canal changes.” 







	 2013	Symposium	Proceedings	•	www.ExcellenceInDermatology.com		 23


Figure 1 (A and B). Results of a bacterial culture and sensitivity test on a sample collected from Barkley’s left ear 3 months 
before his initial referral.


Figure 1A
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Figure 1B
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DIFFERENTIAL DIAGNOSIS
• Cocci bacterial otitis externa (left ear) – resistant Staphylococcus schleiferi. 
• Superficial bacterial pyoderma – Staphylococcus pseudintermedius – methicillin resistant (MR) and 
  multidrug resistant (MDR).


Differential Diagnosis for Recurrent Otitis and Dermatitis/Pruritus
• Resistant organism – known. 
• Reinfection from otitis media – unable to ascertain at time of referral. 
• Secondary to food allergy – possible but less likely given that the history is more consistent with waxing  
  and waning dermatitis/otitis typical of atopic dermatitis. 
• Secondary to atopic dermatitis – historically more likely. 
• Secondary to tumor in the ear canal.  
• Perpetuated by chronic ear canal changes (see “Otitis Externa” table on page 27).


NEXT STEPS
The history of waxing and waning pruritus, dermatitis, and otitis externa supported a working diagnosis of 
canine atopic dermatitis. Addressing the resistant infections was the short-term focus while working toward 
intradermal allergy testing. Barkley was eating a limited-ingredient diet, which allowed time to determine if he 
showed any degree of improvement with a diet trial.  


Further short-term management included a simple ear flush (not a deep flush) to remove debris and 
infection, but the canal was so swollen that the author could not assess the tympanum. Topical therapy was 
started: antiseptic ear cleanser (Epi-Otic Advanced – Allerderm) as pretreatment against the cocci-shaped 
microorganisms followed by ticarcillin/clavulanic acid (Timentin – SmithKline Beecham) therapy to address the 
infection specifically. Steroids are important for improving soft tissue swelling of severe otitis externa; therefore, 
prednisone at a dosage of 20 mg (0.5 mg/kg) was prescribed to be given as one tablet by mouth once daily 
until Barkley’s recheck. His owner was counseled regarding side effects. 


Regarding Barkley’s skin, discussion included the high degree of antimicrobial resistance noted in the bacteria 
as well as starting amikacin injections and the possible side effects. Amikacin has long been known for its 
effects on the kidneys and middle ear/vestibular system.1 A daily bath with antiseptic shampoo (Hexadene – 
Virbac Animal Health) was prescribed, with instructions to lather affected areas and allow 10 minutes contact 
time before rinsing.2,3 Additional topical therapy was prescribed for the opposite end of the day from the 
bathing; the owner was to apply chlorhexidine spray (TrizCHLOR 4 – DermaPet) to all lesions. A recheck 
examination in 2 weeks was recommended given the severity of the left ear infection. The owner was 
advised that multiple rounds of ear flushing might be required before it could be determined whether medical 
management was going to be effective. 


As commonly occurs, the owner returned with Barkley 4 weeks later rather than the recommended 2-week 
interval. Otoscopic examination still could not be performed due to severe stenosis and discomfort; however, 
the ear canal was opening, and Barkley was reportedly less painful at home. At this visit the author was able 
to pass a 10 French catheter for an ear flush. Barkley exhibited some coughing and swallowing during the 
flush, indicating that the eardrum was not intact. He had 3 active collarettes on his ventrolateral abdomen. The 
interdigital skin remained mildly to moderately erythematous.
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Figure 2 (A and B). One month after the culture and sensitivity test for which results are shown in Figure 1, Barkley developed 
a staph pyoderma that was unresponsive to appropriate antibiotic therapy and was determined to be S pseudintermedius 
sensitive only to amikacin.


Figure 2A
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Figure 2B


OTITIS EXTERNA
Predisposing Factors (factors that predispose patient to infection)
• Conformation: pendulous ears, excessive hair in canals or on pinnae, narrow canals.
• Environmental: excessive moisture from swimming; grooming, such as plucking the hair from the canals;  
 humidity.
• Overtreatment: hair plucking, cleansers, medications, cotton-tipped applicators.
• Obstruction of the canal: cats prone to ear polyps.


Primary Factors (if the primary factors can be managed, then the relapsing otitis should improve) 
• Parasites: Otodectes cyanotis, Demodex species, Sarcoptes species, Notoedres species, chiggers, 
 ear ticks.
• Foreign body: grass awns, other.
• Allergic disease: atopy, food allergy, contact allergic dermatitis from medications/cleaners.
• Immune-mediated disease: pemphigus, juvenile cellulitis.
• Obstruction of canal: tumor, polyp.
• Infectious organisms: rare case reports of dermatophyte or Sporothrix species.
• Disorder of keratinization: primary seborrhea, hypothyroidism.


Secondary Factors
• Yeast infection: Malassezia species, Candida species.
• Cocci bacterial infection: usually Staphylococcus species infection but also other types.
• Rod bacterial infection: Pseudomonas species, Corynebacterium species, E. coli and other types.


Perpetuating Factors
• Resistant bacterial infection.
• Chronic changes: stenosis of the canal, mineralization of cartilage, hyperplasia of skin, edema in dermis.
• Extension of infection into the middle ear canal, also known as otitis media.


Adapted from: Scott DW, Miller WH Jr, Griffin CE. Muller & Kirk’s Small Animal Dermatology. 6th ed. Philadelphia, PA: 
Saunders; 2001:1206-1207.
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Cytologic testing demonstrated the following results:


 
The ear cleanser (Epi-Otic Advanced), ticarcillin/clavulanic acid (Timentin), and oral prednisone at the same 
dosage were continued. A recheck examination in 2 weeks was encouraged.


Author’s Note: At the time that Barkley was due for his next recheck the Dallas area experienced a severe 
winter storm with dangerous ice resulting in a “veritable shutdown of the city.” Instead of seeing Barkley as 
anticipated, the owner stopped by the referral clinic after about 6 weeks, rather than 2, to refill the ticarcillin/
clavulanic acid for treating Barkley’s ear infection. Barkley’s owner reported that he was doing well until they 
ran out of prednisone and until they could not drive Barkley to the groomer for his daily bath during the ice 
storm. The owner mentioned that Barkley had not received prednisone for 10 days and that his affected ear 
had seemed worse over the previous few days. 


The author saw the opportunity to take advantage of Barkley’s period without steroids and formed a plan 
with the owner to wait 4 additional days and then perform intradermal allergy testing (IDT). The optimum 
time for corticosteroid withdrawal prior to IDT has not been established and probably varies in each clinical 
situation. In the absence of well-documented guidelines, current textbook recommendations for withdrawal 
of glucocorticoids prior to IDT are a minimum of 3 weeks for oral glucocorticoids and 8 weeks for injectable 
glucocorticoids.4-6 


FURTHER TREATMENT
Physical Findings 
Management of Barkley’s MDR staph infection had been possible with topical therapy alone and he was 
initially improving, but after bath therapy was discontinued he relapsed rapidly. Barkley’s left ear continued to 
be inflamed, and the author palpated more stenosis. While the canal was not completely ossified, the left canal 
seemed less pliable than on previous visits. The canal showed moderate erythema and a thick otic exudate. 
Papular dermatitis with epidermal collarettes, crusts, hyperpigmentation, and subtending erythroderma had 
relapsed.


About 2 months after Barkley’s first recheck an intradermal allergy test was performed. Results indicated 
positive reactions to grasses, molds, weeds, trees, and others such as house dust, staphylococcal antigens,7 
and flea antigen. He continued to show cytologic improvement in his left ear despite persistent soft tissue 
swelling. The staph pyoderma had relapsed off topical therapy. A culture and sensitivity test was repeated on 
the epidermal collarettes on his skin.8 The author sees some patients in which avoiding systemic antimicrobial 
therapy for a prolonged period of time (several months) enables the staph bacteria to return to a less resistant 
state. In a recent publication, 31 dogs previously diagnosed with a clinical infection were sampled repeatedly 
for a minimum of 8 months or until two consecutive negative results were obtained. The overall median length 
of MRSP carriage was 11 months (range: 4.5-19).9


Test Initial Visit First Recheck   


Ear cytology – TNTC cocci bacteria with Suppurative inflammation
left ear  6-10 cocci/OPF No rods seen
 Suppurative inflammation  
 1 bipolar rod in each OPF  
  


Skin cytology  Numerous cocci Low number cocci
From trunk and  (extra- + intracellular) bacteria
interdigital skin  among neutrophils
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Cytology at this visit demonstrated these results:


This was the second ear cytology showing low numbers of bacteria yet the continued presence of severe otitis 
externa ± media. The author began encouraging surgical referral.


Oral prednisone dosed at 20 mg (0.5 mg/kg) was continued as was an appropriate dose of fatty acids and 
various antihistamines appropriate for Barkley’s weight. The author and colleagues counsel clients to give 180 
mg per 10 pounds of body weight of EPA (eicosapentanoic acid). Aggressive daily bath therapy (Hexadene – 
Virbac Animal Health) was recommended pending culture results. Topical ticarcillin/clavulanic acid was 
continued to give the owner time to discuss surgical referral with the family. 


WORKING DIAGNOSIS
 • Canine atopic dermatitis. 
 • Cocci bacterial otitis externa (left ear) – resistant Staphylococcus schleiferi. Numbers of bacteria continued  
  to improve, but canal was swollen again. 
 • Superficial bacterial pyoderma – highly resistant Staphylococcus pseudintermedius. Sensitive only to  
  amikacin; initially responded to topical chlorhexidine therapy but relapsed.


Differential Diagnosis for Recurrent Otitis 
 • Resistant organism – known. 
 • Reinfection from otitis media. 
 • Secondary to food allergy – possible but less likely because Barkley is already eating a venison diet and  
  history supports atopic dermatitis. 
 • Secondary to tumor in the ear canal – no historical concern from family veterinarians. 
 • Perpetuated by chronic changes to the ear canal.


1 week after IDT: Bacterial culture and sensitivity test results were available, and the bacteria were sensitive to 
multiple systemic medications (Figure 3). Barkley’s owner was updated and advised to administer 1,200 mg 
(28 mg/kg) of sulfadimethoxine/ormetoprim (Primor – Pfizer Animal Health) initially given as two tablets by 
mouth in a single oral dose. Then Barkley was to receive one tablet by mouth once daily for 30 days.


1 month later: Barkley’s owner phoned to report that the lesions had dramatically improved. The 
sulfadimethoxine/ormetoprim antibiotic was refilled and continued at the same dosage for an additional 15 
days. Prednisone at the 20 mg dose was also refilled, and the recommendation was to give it once every 
other day until the next recheck. The owner was asked to ensure a “RECHECK BEFORE THE MEDICATIONS 
ARE GONE.” (Author’s Note: Capital letters were used because Barkley’s owner had clearly been less than 
conscientious about scheduling rechecks in a timely manner.) 


Test Initial Visit First Recheck Second Recheck


Ear cytology – TNTC cocci bacteria with Suppurative inflammation Cocci bacteria 
left ear 6-10 cocci/OPF No rods seen 2/OPF 
  Suppurative inflammation 
  1 bipolar rod in each OPF


Skin cytology Numerous cocci Low number cocci Moderate number 
From trunk and (extra- + intracellular) bacteria cocci bacteria 
interdigital skin among neutrophils Degenerated neutrophils Degenerated 
    neutrophils
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Figure 3 (A and B). Following intradermal allergy testing, additional bacterial culture and sensitivity test results were available, 
and the bacteria were shown to be sensitive to multiple systemic medications .


Figure 3A
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Figure 3B 2 through 3 months later: The owner missed and 
rescheduled appointments multiple times, although the 
sulfadimethoxine/ormetoprim antibiotic was refilled to 
enable continued therapy until the actual recheck. Long-
term sulfa therapy raises concerns about side effects, 
such as fever, arthropathy, blood dyscrasias (neutropenia, 
thrombocytopenia, or hemolytic anemia), hepatopathy 
consisting of cholestasis or necrosis, skin eruptions, uveitis, 
or keratoconjunctivitis sicca.10 Primor seems to have a better 
safety record than other sulfa drugs, reducing any concerns 
about repeated refills. 


4 to 7 months later: Barkley basically continued on a low 
dose of prednisone administered every second to third day 
as well as topical ticarcillin and clavulanic acid, ASIT, and 
antihistamines. His owner reported that the ear was doing 
well and the skin looked great; however, at the end of the 
seventh month Barkley was presented again because his 
left ear was flaring with infection. Ear cytology showed 
TNTC cocci bacteria, and the author facilitated a referral 
to veterinary surgeons for a consultation regarding total ear 
canal ablation and bulla osteotomy. 


The following month Barkley flared with Staphylococcus 
pyoderma. In most cases the author does not change the 
ASIT formula at the 6-month recheck because a majority 
of papers analyzing data about ASIT with aqueous 
allergens reports that most dogs respond after 3 to 12 
months of treatment.11-13 In Barkley’s case, however, the 
author increased the concentration of his formula given the 
severity of his allergies. 


FINAL DIAGNOSIS/CASE DISCUSSION
About a month after his last flare, instead of experiencing 
another truncal superficial pyoderma, he flared with 
severe pododermatitis on 3/4 paws. Tape strip cytology 
revealed TNTC Malassezia, which responded readily to 
ketoconazole at a dosage of 200 mg given as one tablet 
(4.6 mg/kg) by mouth once every 24 hours for 30 days14 
and prednisone at a dosage of 20 mg (0.5 mg/kg) given 
as one full tablet daily for 5 to 10 days, then every other 
day therapy and preferably every third day therapy. Given 
Barkley’s history one might assume that this episode was 
just another flare of staph pododermatitis, yet a simple 
tape cytology test was beneficial in diagnosing Malassezia 
dermatitis and enabled an informed decision regarding 
appropriate antimicrobial therapy.


Barkley presently is seen by the author approximately 
every 5 to 6 months for allergic flares that result in staph 
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pyoderma. He continues to respond to sulfadimethoxine/ormetoprim antibiotic therapy and tapering prednisone 
doses as previously prescribed. 


Critical KeysCritical Keys
• Antimicrobial resistance patterns can improve if 
systemic antimicrobials can be avoided.


• Topical therapy for resistant staph pyoderma 
takes dedication on the part of the pet owner and 
can be rewarding.


• Ear infections do not recur because you have 
not found the right medication; they recur due to 
underlying allergy and chronic canal changes. 


• Investigate and focus on the underlying allergy 
as a way to reduce the recurrent pruritus and 
relapsing infections.


• Refer recurrent otitis externa cases earlier rather 
than later to avoid an end-stage ear and the need 
for surgical intervention.


• Tape cytology is a useful tool in ruling out 
secondary infections. One of the first studies to 
tout the importance of cytology was published 
in 1979.15-17 To quote from two of the author’s 
favorite sources: “An enormous amount of vital 
diagnostic data can be obtained by microscopic 
examination of stained material, such as smears 
of tissues or fluids, during a clinical exam ... often 
supplies sufficient data to narrow a differential 
diagnosis and develop a diagnostic plan.”16 From 
a more recent publication on feline dermatology: 
“Cytology can give rapid results and may help to 
suggest or even confirm a diagnosis.”17
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Valerie	A.	Fadok,	DVM,	PhD,	DACVD


PATIENT
Otis • Neutered male cocker spaniel, 35 pounds, 9 years of age on presentation.


HISTORY
Otis has a history of repeated skin and ear infections. The infections, along with itch, used to occur primarily 
in the spring but became a year-round problem and had gotten progressively worse. The owner estimated the 
dog’s itch at 7/10 and stated that Otis woke her up at night with his scratching and paw licking. He has had 
extensive crusting and numerous skin masses. 


The owner reported that cefpodoxime (Simplicef – Pfizer Animal Health), clindamycin (Antirobe – Pharmacia & 
Upjohn), and enrofloxacin (Baytril – Bayer HealthCare) had not resolved his infections. Although the owner had 
purchased ketoconazole and chlorhexidine shampoo (Ketochlor – Virbac Animal Health), she had not used 
it. Otis was receiving heartworm preventive (Heartgard – Merial Limited) and, intermittently, flea preventive 
(Frontline – Merial Limited or Advantage – Bayer HealthCare).


CLINICAL SIGNS
Otis had numerous sebaceous adenomas on his skin, which the owner believed were infections. It was true 
that they were secondarily infected. He also had numerous crusted lesions on his ventrum and trunk that were 
authentic pyoderma lesions. Both alopecia and erythema were evident on his muzzle and the ventral aspect of 
his feet. He had a dry coat, with some small scales especially prominent dorsally. In addition, he had bilateral 
otitis externa, with erythema and a thick yellow waxy exudate.


INITIAL WORKUP/LABORATORY RESULTS
• Skin scrapings: negative for Demodex mites. 
• Cytologies – body, feet, face, and ears: positive for cocci and low numbers of yeast. 
• Because of Otis’s failure to respond to several antibiotics, the author was concerned about the possibility of  
 a methicillin-resistant staphylococcal infection. Therefore, a culture and sensitivity sample from the skin was  
 submitted for testing. 


DIFFERENTIAL DIAGNOSIS
• Atopic dermatitis. 
• Food allergy. 
• Otitis externa. 


The Client Compliance Nightmare
Recurrent Pyoderma in a Dog


“For pharmacologic therapy to be successful, owners must 
be consistent in administration.” 
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• Methicillin-resistant staphylococcal infection. 
• Idiopathic cocker spaniel seborrhea.


The author considered a diagnosis of atopic dermatitis, with or without food allergy, with secondary pyoderma 
and otitis externa. Because of the reported lack of response to antibiotics, there was concern about methicillin-
resistant staphylococcal infection.


NEXT STEPS
At his initial referral visit Otis was discharged with the recommendation to bathe him every other day with the 
ketoconazole and chlorhexidine shampoo (Ketochlor) that his owner had already purchased. Pramoxine and 
micronized collodial oatmeal topical spray (Relief Spray – DVM Pharmaceuticals) was dispensed to help with 
itch, along with topical miconazole and chlorhexidine wipes (Malaseb Towelettes – DVM Pharmaceuticals) to 
use on his feet and face. Oral fluconazole at a dose of 100 mg was dispensed for the yeast infection, to be 
given daily for 3 weeks. A thiabendazole, dexamethasone, neomycin sulfate solution (Tresaderm – Merial) was 
prescribed for his ears, to be used twice daily. 


The owner was advised that the culture and sensitivity results would help determine the correct antibiotic, 
and the decision was to wait for those results. The author also told the owner that the infections were likely 
secondary to allergies and that, after the infections resolved, the best plan was to pursue an allergy workup. 


1 week later: Otis’s culture results were reported, and, to the author’s surprise, showed a very sensitive 
Staphylococcus pseudintermedius. Because Otis had failed to respond to three antibiotic classes in the past, 
it was recommended that a potentiated sulfa be used for treatment. The author’s first choice was to dispense 
sulfadimethoxine/ormetoprim (Primor – Pfizer Animal Health), but the owner declined to come in for the 
prescription. As an alternative, a prescription for trimethoprim sulfa was phoned to a local pharmacy nearer to 
the owner’s residence. As the owner had not done any of the topical therapy that was recommended, except 
for administering the ear drops, the author reemphasized the importance of bathing to gain control of the 
infections.


10 days later: the owner called to report that Otis was no better. He was reexamined, and the author found 
that he still had some active staphylococcal lesions, but they had decreased in number. At that visit the owner 
indicated she had expected the antibiotic to resolve the sebaceous adenomas, and she was again advised 
that those were benign tumors that would not be expected to resolve with antibiotic therapy. She still had not 
bathed the dog, so he was given a bath with 4% chlorhexidine shampoo at the author’s clinic, and the owner 
was advised to continue the trimethoprim-sulfa antibiotics orally.


10 days later: the owner called to report that she had stopped the antibiotics because new lesions had 
continued to develop. A recheck was recommended, which the owner declined.


8 months later: Otis returned to the clinic with severe generalized pyoderma and yeast dermatitis as well as 
recurrence of infections in the ears. The owner was very frustrated because her dog had not been cured. The 
culture and sensitivity test was repeated at the clinic’s cost because the concern remained about methicillin 
resistance. Again the culture revealed an extremely sensitive Staphylococcus pseudintermedius.  


The owner was invited to return for a review of the results, and the author requested that she bring all of the 
medications she had received to date. This return visit revealed several full bottles of cefpodoxime (Simplicef), 
a half-empty bottle of enrofloxacin (Baytril), and a full bottle of clindamycin (Antirobe). In addition, there was 
a bottle of trimethoprim sulfa, which was missing only 10 doses. At this point, the author tried to impress on 
the owner that antibiotics cannot be effective if they are not given and administered an injection of cefovecin 
(Convenia – Pfizer Animal Health).
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2 weeks later: Otis was completely free of staphylococcal lesions for the first time in several years, but the 
owner still had not bathed him. She was advised that the infection was likely to come back, and the planned 
allergy workup should be scheduled. She declined.


4 months later: again Otis returned with pyoderma. The cefovecin injection was repeated, and the author, yet 
again, let the owner know the infections would be back. The author and colleagues believed it was important 
to complete an allergy workup for this dog. Although the owner was not interested in pursuing an allergy 
workup, she was willing to consider food allergy (an unlikely diagnosis for Otis, given the initial seasonality 
of the disease and its continued sporadic nature). She was unwilling to buy a prescription diet, however, and 
preferred to feed an over-the-counter diet, choosing a potato and venison variety (Natural Balance Pet Foods). 
Despite the fact that the choice was not an optimal diagnostic diet, the author discussed with the owner the 
importance of restricting Otis’s diet exclusively to that food for 6 to 8 weeks.


2 months later: Otis returned to the clinic after a recurrence of his pyoderma. The owner had not followed 
the dietary plan correctly. As is true of many dog owners, Otis’s owner believed that, if she fed the venison 
and potato diet, it would have a dominant effect over the many table scraps and treats he received, so she 
had continued to give those to him. At this visit, fleas were evident so the author recommended oral spinosad 
(Comfortis – Elanco) to be given every 30 days. In lieu of an allergy workup or treatment with cyclosporine, 
the owner chose to manage Otis’s allergies with low-dose trimeprazine-prednisolone (Temaril-P – Pfizer Animal 
Health).1 The pet’s body weight in pounds is multiplied by 15 to give the total milligrams of prednisolone per 
year that can be given with minimal potential for side effects. Dividing that number by two yields the number of 
Temaril-P tablets per year that can be administered with reduced risk of steroid side effects.


5 months later: Otis remained pyoderma free and then relapsed. The owner had stopped administering the 
trimeprazine-prednisolone about 4 weeks previously, as Otis was doing well at the time. He began to itch 
prior to the onset of the pyoderma, and he had developed a bilateral ear infection with rods and cocci. He 
was treated with an injection of cefovecin, and the owner was given an otic solution containing enrofloxacin 
in tris-EDTA to be used twice daily for 3 weeks. The owner failed to return 3 weeks later for the recommended 
recheck examination.


3 months later: at this visit Otis was pyoderma free, but he was itchy and his ear infections had recurred. 
Again, the need for an allergy workup was discussed with the owner, who did not wish to continue giving the 
trimeprazine-prednisolone. Although the author recommended considering allergy testing and immunotherapy, 
the owner chose to use cyclosporine (Atopica – Novartis Animal Health) at a dosage of 75 mg daily. 


7 months later: Otis remained symptom free for 7 months, then relapsed after the owner stopped the 
cyclosporine. Within 2 weeks his pyoderma had recurred. Otis was retreated with cefovecin and responded 
well. The author advocated compliance with the cyclosporine.


Following that visit the owner failed to comply with the correct dosage of the cyclosporine, insisting on using 
it “as needed.” Otis continued to develop pyodermas and subsequently developed crusting lesions compatible 
with “cocker spaniel seborrhea.” Atopica has been discontinued permanently by the maker, and Otis now visits 
the author’s clinic weekly for antiseborrheic baths. He receives cefovecin every 4 to 5 months for his recurrent 
pyoderma, which remains methicillin sensitive.


FINAL DIAGNOSIS/CASE DISCUSSION
The final diagnosis for Otis was atopic dermatitis with secondary infections of the skin and ears, as well as 
cocker spaniel seborrhea. Control of his diseases was never optimal because of the owner’s inability to comply 
consistently. In spite of the author’s attempts to provide information about the chronicity of atopic dermatitis, the 
owner’s expectations about Otis remained unrealistic; and her frustrations about the inability of the author and 
colleagues to “fix” her dog were expressed at every visit.
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Critical KeysCritical Keys
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• One important consideration for failure of 
pyoderma to respond to appropriate antibiotic 
therapy is lack of compliance.2-5 Antibiotic regimens 
for pyoderma are quite long, and many owners 
have difficulty with consistent administration over 3 
to 4 weeks.


• Cefovecin injection may offer the ability to 
resolve even longstanding pyodermas, if they are 
not caused by methicillin-resistant staphylococci. 
The persistence of antibiotic in tissue for 2 
weeks without the peaks and valleys seen with 
oral drugs results in a single injection being a 
course of therapy for many dogs with superficial 
pyoderma.6,7


• Pyodermas will recur if the underlying cause 
is not adequately addressed. Ideal allergy 
management involves allergy testing and allergen-
specific therapy. Cyclosporine or steroid therapy 
can be used chronically but does not change the 
disease, only masks the signs. For pharmacologic 
therapy to be successful, owners must be consistent 
in administration.


• Topical therapy is highly successful in reducing 
infections and itch in allergic dogs; owners who fail 
to bathe their dog with an appropriate product are 
missing an easy and inexpensive way to control 
their dogs’ skin disease.8,9
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Dana	A.	Liska,	DVM,	DACVD


PATIENT
Rocky • Neutered male bearded collie, 67 pounds, 2 years of age on presentation.


HISTORY
Rocky moved from Ohio to Texas at the age of 14 months. Initially, the breeder fed a raw diet, which the 
owner did not want to continue. At 13 weeks the owner chose to feed Blue Buffalo brand dog food, which 
resulted in flatulence and vomiting. At 15 months of age the owner began to feed Rocky a grain-free diet 
(Orijen), which also caused flatulence, vomiting, soft stools, and ear and skin problems. Rocky had been fed 
several other diets, which the owner had selected but could no longer remember. The dog had also developed 
ear infections (Figure 1).


He continued to struggle with chronic vomiting and 
diarrhea until his food was changed to a venison 
formula (Prescription Diet d/d – Hill’s Pet Nutrition) 
and unflavored heartworm therapy was initiated 
(Revolution – Pfizer Animal Health). Rocky’s pruritus 
reportedly decreased “a bit” on changing his diet to 
the Prescription Diet d/d. At this point he experienced 
an antihistamine-responsive dermatitis and pruritus, 
and during the previous year the owner remembered 
treating four ear infections. The owner felt Rocky 
responded to cefpodoxime (Simplicef – Pfizer Animal 
Health) therapy better than he did to cephalexin 
therapy, but the problems never completely cleared. 
Cefpodoxime therapy was completed approximately 
10 days before Rocky’s initial referral visit, which 
occurred at about 2 years of age. 


Medical records from the referring veterinarian 
indicated intermittent administration of the following: 
gentamicin-betamethasone-clotrimazole (Otomax – Intervet/Merck Animal Health) for otitis externa, tapering 
doses of an antipruritic (Temaril-P – Pfizer Animal Health), and cephalexin at a dosage of 500 mg (18 mg/
kg) twice daily for 10 days or cefpodoxime at a dosage of 200 mg (7 mg/kg) once daily for 21 days. Rocky 
was taking oral clemastine at a dosage of 1.34 mg twice daily. A complete blood cell count, serum chemistry 


Is It Bacteria or Is It the Food?
One Dog – Multiple Allergies


“Patience is a virtue with almost all dermatology cases. “


Figure 1. As a young dog Rocky had a history of dietary 
issues that included flatulence, vomiting, soft stools, and skin 
problems despite switches between several canine diets. He 
had also developed ear infections.
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workup, and thyroid test (T4) were performed at 14 months of age; and all parameters were within normal 
limits.


CLINICAL SIGNS
Mild generalized erythema; papular to pustular dermatitis with epidermal collarettes and crusts on the ventral 
abdomen. 


INITIAL WORKUP/LABORATORY RESULTS
Test: tape strip cytology reveals Malassezia (1/OPF), with extracellular cocci and degenerate neutrophils. 


DIFFERENTIAL DIAGNOSIS
• Food allergy – gastrointestinal upset improved on venison diet. 
• Canine atopic dermatitis. 
• Malassezia (yeast) dermatitis  
• Superficial bacterial pyoderma – possibly a resistant strain


NEXT STEPS
Treatment 
An intradermal allergy test was recommended and discussed but delayed due to recent administration of 
antihistamine. Discussion also included recommendation of bacterial culture and sensitivity testing versus 
empirical change of antibiotic, and the owner elected the latter. Sulfadimethoxine/ormetoprim (Primor – Pfizer 
Animal Health) was started at a dosage of 600 mg (29 mg/kg) administered in 1.5 tablets by mouth, initially 
once every 24 hours for 15 days.


Given the concern about the presence of an antimicrobial-resistant strain of bacteria, the prescription was 
filled for a period of 15 days. The owner received the following instructions: “If Rocky’s lesions seem to be 
improving, please refill this prescription and continue uninterrupted for a full 30 days. If Rocky does not seem 
to be improving, discontinue the medication and schedule him for a skin culture.” Additional therapy included 
ketoconazole at a dosage of 200 mg (6 mg/kg) administered as one tablet by mouth every 24 hours with food 
for 30 days1 and prednisone at a dosage of 10 mg (0.3 mg/kg) given as one tablet by mouth every 12 hours 
for 4 days, then one tablet once daily for 4 days, then discontinued in preparation for allergy testing. Weekly 
baths with chlorhexidine shampoo (Douxo – Sogeval Laboratories) were also prescribed, with the directive to 
allow 10 minutes of contact time before rinsing. 


2 weeks after the initial visit: Rocky’s owner phoned to report the superficial pyoderma lesions were not 
improving, and an appointment time was scheduled the following day to enable collection of a swab sample 
for bacterial culture and sensitivity testing.2 Pending culture and sensitivity results, the owner was advised to 
begin aggressive topical therapy with chlorhexidine-based shampoo.3,4 Late the same day as Rocky’s visit to 
the author’s clinic for culture and sensitivity testing, the owner phoned to report Rocky was not eating well and 
expressed concern about giving the ketoconazole because she had read online that the drug can cause liver 
failure. 


A pubmed search reveals reports of such cases in humans; approximately 10 cases since 1982.5,6 Cases 
in dogs may exist but to date have not been reported in the canine medical literature. Experimental toxicity 
studies in beagles administered 40 mg/kg of ketoconazole daily for 1 year showed reduced appetite. At 
60 mg/kg daily for 20 days, the dogs showed increased serum concentrations of alkaline phosphatase and 
alanine aminotransferase. Ultimately, at 80 mg/kg of ketoconazole daily, the dogs experienced gastritis, 
jaundice, and death within 2 to 4 weeks.7 Rocky’s owner was advised that the author has not experienced 
a single patient with ketoconazole-induced liver failure when administering 5 mg/kg daily doses. Rocky was 
bright, alert, and responsive that morning when seen; however, the recommendation was made to discontinue 
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ketoconazole for several days to see whether his appetite improved.


Culture and sensitivity test results showed Staphylococcus pseudintermedius, methicillin resistant and multidrug 
resistant (Figure 2). The treatment recommendation was clindamycin given at a dosage of 150 mg (11 mg/kg ) 
as two capsules by mouth every 12 hours for the first 15 days of therapy.8 The owner was instructed to obtain a 
refill if Rocky was responding so that he could undergo a full 30 days of therapy. 


Author’s Note: The author wishes to emphasize that two bacteria were grown, tested, and reported. In Rocky’s 
case the author ignored the Pseudomonas bacteria for two reasons. The first: his lesions were consistent with 
a superficial pyoderma and not a deep infection.9 The second: skin cytology performed when the sample was 
obtained for the culture showed only cocci-shaped bacteria, never rod-shaped bacteria.10,11 These two factors 
led the author to believe the Pseudomonas was simply a contaminant and, thus, could be dismissed from 
consideration. 


1 month after the initial visit: Rocky returned for intradermal allergy testing and was tolerating clindamycin 
well. Ketoconazole had not been restarted. The skin on his ventral abdomen was still severely erythematous, 
and he had been chewing excessively on his hind paws. Intradermal allergy tests showed positive reactions to 
various grasses, molds, weeds, trees, and miscellaneous allergens, such as house dust and house dust mites. 


Skin cytology from the ventral abdomen showed the cocci bacteria were noted in low numbers, typically in 
pairs. The numbers of Malassezia yeast bacteria were increasing (initially only 1/OPF, increased to 2-3/OPF). 


Figure 2 (A and B). Results of culture and sensitivity testing completed on a samples submitted 2 weeks after the initial referral 
visit showed Staphylococcus pseudintermedius that was methicillin resistant and multidrug resistant.


Figure 2A
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Figure 2B


Instruction was given for initiating allergen-specific injection immunotherapy (ASIT). The clindamycin regimen 
was continued, and ketoconazole dosing was restarted at a lower daily divided dosage of 200 mg (3 mg/kg) 
administered as half a tablet by mouth every 12 hours with food for 30 days. Prednisone was prescribed at a 
dosage of 10 mg (0.3 mg/kg ) given as one tablet by mouth every 12 hours for 4 days, then one tablet once 
daily for 4 days, then one tablet every other day for four doses. Leftover tablets were to be used as needed. 


The goal was to find the lowest dose at the longest interval that would keep Rocky relatively comfortable (not 
necessarily free of signs altogether). The owner was advised to try half-tablet doses or longer intervals between 
doses. Side effects of increased food intake, panting, increased water intake, and increased urine output were 
noted to the owner, who was asked to call if any became excessive. Additional recommendations were made 
for fatty acids,12 antihistamines, a weekly bath with chlorhexidine shampoo (Douxo), use of an E-collar as 
needed to prevent self-trauma, and aggressive flea therapy (which the author and colleagues recommend for 
all allergic pets).







	 2013	Symposium	Proceedings	•	www.ExcellenceInDermatology.com		 42


WORKING DIAGNOSIS
Based on testing and treatments to date, 
the working diagnosis was canine atopic 
dermatitis, with superficial bacterial 
pyoderma caused by methicillin-
resistant and multidrug-resistant 
Staphylococcus pseudintermedius for 
which administration of clindamycin 
was started. Rocky also had Malassezia 
dermatitis but was not being treated with 
ketoconazole due to the gastrointestinal 
upset he experienced initially when 
taking the drug. No signs of food allergy 
were apparent, as his gastrointestinal 
episodes improved after he began eating 
a Prescription Diet d/d venison diet. He 
had not yet been food challenged. 


6 weeks to 5 months after the initial 
referral visit: Rocky continued to relapse 
as far as his superficial pyoderma. 
Numerous rounds of clindamycin were 


administered. The pyoderma reportedly improved 80% to 90% while he was on antibiotic therapy, but then he 
would regress; cytology performed on examination supported active superficial pyoderma. Concurrent with 
the antibiotic therapy were aggressive topical therapy and a dilute bleach bath therapy (per conversation with 
Donald Leung, MD, PhD, in April 2010). During this time the author attributed relapses to not-yet-controlled 
atopic dermatitis, but as case frustration mounted the author began to question whether food allergy needed to 
be readdressed.  


Although no support appears in the animal medical literature, the author’s experience is that food-allergic 
patients often present with infection that is slow or difficult to resolve. For that reason therapy was expanded 
to include introduction of different hypoallergenic 
foods. The first, a rabbit-based diet (Royal Canin), 
caused Rocky a rapid flare of scratching at his 
ears as well as moderate erythema of the pinnae, 
muzzle, and ventral abdomen. He was rescued 
with a low-dose prednisone taper. Approximately 
1 month later Rocky was again challenged 
with the same rabbit- based diet, which caused 
vomiting and diarrhea in addition to a second 
flare of erythema of the pinnae and pruritus. The 
common ingredients from the venison diet and the 
rabbit and sweet potato diet were potato, potato 
protein, fish oil, vegetable oil/soybean oil, and 
vitamins and minerals. Rocky is the first patient for 
which the author considered a potato allergy. 


Rocky was eventually changed to an allergen-
free diet (Prescription Diet z/d Ultra – Hill’s Pet 
Nutrition) and was tolerant of that food from the 


Figure 4. Rocky’s owners began to keep him shaved so they could 
easily check for any relapse of the superficial pyoderma lesions.


Figure 3. Epidermal collarettes appear active with crust and subtending 
erythroderma. Skin cytology performed after 4 weeks of chloramphenicol 
therapy showed neutrophils and eosinophils but no cocci bacteria.
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standpoints of both gastrointestinal upset and dermatologic impact. About 6 months after referral the superficial 
pyoderma was treated with chloramphenicol at a dosage of 500 mg given as 2.5 tablets (41 mg/kg) by mouth 
every 8 hours for the first 15 days of therapy.13 The owner was instructed to fill the prescription for a full 30 
days if Rocky was responding well to therapy14 and was advised about the side effects in dogs. 


A recent publication indicates that 27 of 51 dogs given chloramphenicol experienced adverse effects. This 
was the highest incidence when compared to other antibiotics.14 The owner was also advised to wear gloves 
when handling the drug given a concern about aplastic anemia, which has been reported rarely after human 
exposure.15-17


This oral antibiotic led to a complete resolution of crusted epidermal collarettes, not only in the owner’s opinion, 
but also confirmed on physical examination. Note the following excerpt directly from Rocky’s medical record: 
“We have the Staph infection cleared. It has taken chloramphenicol, but it is finally gone. Rocky has two 
collarette-like lesions of seborrhea on his dorsum, but cytology shows only degenerative neutrophils with mixed 
eosinophils and not a single bacteria or yeast.” (See Figure 3.) 


In addition to addressing the food issue, it was necessary to sort perceived reactions to ASIT injections. When 
Rocky’s injection schedule reached the highest concentration considered to be his maintenance concentration, 
he seemed to become more pruritic, according to the owner. The outcome was confusing because of the onset 
of spring weather along with the relapsing secondary Staphylococcus infections. Ultimately, Rocky received the 
lowest volume of ASIT that did not seem to cause increased pruritus. He was maintained on prednisone at a 
dosage of 10 mg (0.3 mg/kg) every other day, aggressive flea control, unflavored flea/heartworm preventive, 
and Prescription Diet z/d Ultra.


4 months later: The owner sent email to report that Rocky was doing well. He had no crusts or sores on his 
body, although the owner was continuing with application of the bleach solution twice per day “just to be 
safe.” Rocky was still receiving ASIT serum every week and two 1.34 mg clemastine tablets by mouth twice a 
day, as well as prednisone once every other day. Humans with atopic dermatitis have communicated increased 
pruritus during times of stress.18,19 Personal communications that have occurred with the author’s clients suggest 
that times of stress may exacerbate canine atopic dermatitis also; however, Rocky’s owners took a vacation 
during which Rocky stayed at a boarding facility without relapse of dermatitis or pruritus. Soon afterward 
prednisone was decreased to administration every third day. Recommendations were made to continue 
clemastine twice daily20 and continue the low-volume ASIT as the author wanted to change only one variable at 
a time. 


About 6 weeks later: Rocky continued to do well at home. His owners were keeping Rocky shaved at this 
point to enable frequent checking for recurring lesions (Figure 4). The author and the owner mutually agreed 
to decrease prednisone administration to 0.3 mg/kg by mouth given on Monday and Thursday of each week 
while continuing the clemastine twice daily, ASIT injections every 7 days, and continuing to feed Prescription 
Diet z/d Ultra. A slow increase in the volume of the ASIT injections was also planned. At the time of writing this 
case report (August 2012), the owner reported a pruritus increase within 2 hours of administering an increased 
volume of ASIT; thus, the decision was made to stay at the lower volume of ASIT. Specific food challenges were 
planned for fall 2012 but are not reported in this article.  


FINAL DIAGNOSIS/CASE DISCUSSION
The diagnosis of food allergy dermatitis remained undetermined at the time of writing, as Rocky had not been 
specifically food challenged, although his treatment plan includes future food challenges. He was diagnosed 
with canine atopic dermatitis, which was being maintained with low-volume maintenance injection therapy, 
low-dose prednisone, and clemastine. Rocky’s superficial pyoderma resolved on completion of chloramphenicol 
therapy.
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Critical KeysCritical Keys
• Atopic dermatitis is managed, not cured, and 
multiple therapies may be necessary for life.


• If infection is difficult or slow to heal or relapsing 
while the pet is on appropriate antibiotic therapy, 
the veterinarian should consider a resistant strain of 
Staphylococcus, food allergy, and hypothyroidism. 


• Multiple allergies may be present in the same 
pet. Patience is a virtue with almost all dermatology 
cases.


• Interpret culture and sensitivity test results in light 
of the clinical presentation of your patient, and 
treat the organisms that correlate with in-hospital 
cytology. 


• Ketoconazole has been reported in the human 
medical literature to cause liver failure; similar cases 
in dogs are anecdotal to date. 


• A low number of Malassezia yeasts (about 10 for 
the ears or about 5 for the skin) present in several 
fields at 405 magnification can be considered a 
normal finding.21


• From a clinical standpoint, the author prescribes 
ketoconazole after identifying Malassezia species 
on cytology from a patient with corresponding 
irritation/erythema or localized pruritus. 


• Multiple foods may be necessary over time in 
patients with food allergy.


• Concurrent gastrointestinal upset is reported in 
10% to 15% percent of canine food allergy cases.22 
A recent multicenter study, which included more 
than 500 cats, showed that 21% of cats with food 
allergy had concurrent digestive signs.23
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Valerie	A.	Fadok,	DVM,	PhD,	DACVD


PATIENT
Prince • Neutered male miniature poodle, 9 pounds, 10 years of age on presentation.


HISTORY
Prince was originally presented to the Neurology Service at the author’s clinic for severe neck pain. During the 
neurologic exam the neurologist noted extensive erythema and crusting of the skin. The owners requested a 
dermatologic consult because his skin condition was becoming progressively worse. He had previously suffered 
from skin infections in the summer, which had always responded well to amoxicillin-clavulanate (Clavamox – 
Pfizer Animal Health) or cefpodoxime (Simplicef – Pfizer Animal Health). During the previous summer, however, 
the lesions did not get better; and the skin disease continued to spread over large portions of his body. He was 
treated with both enrofloxacin and ciprofloxacin with no response.


CLINICAL SIGNS
Prince had an extensive erythematous skin eruption with thick yellow crusts 
distributed over his entire ventrum (Figure 1). There were scattered lesions on 
his trunk as well, and those were quite itchy.


INITIAL WORKUP/LABORATORY RESULTS
• Skin scrapings: negative for mites. 
• Skin cytology: positive for cocci (4+). 
• Culture and sensitivity: sample taken; methicillin-resistant staphylococcal  
  infection suspected.  


DIFFERENTIAL DIAGNOSIS
• Atopic dermatitis. 
• Methicillin-resistant staphylococcal infection. 
• Adult-onset demodicosis.


Given Prince’s history, the author suspected mild atopic dermatitis 
complicated by methicillin-resistant staphylococcal infection; however,  
adult-onset demodicosis was also considered.


When the Usual Therapy Is No Longer Working
Seasonal Pyoderma


“Addressing the underlying cause of pyoderma is critical.”


Figure 1. At the initial referral exami-
nation Prince showed an extensive 
erythematous skin eruption with thick 
yellow crusts distributed over his 
entire ventrum as well as scattered, 
itchy lesions on his trunk.
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NEXT STEPS
Daily baths with 4% chlorhexidine shampoo were recommended pending the culture results, which revealed 
a methicillin-resistant Staphylococcus pseudintermedius that was sensitive only to amikacin, rifampin, and 
doxycycline. The author prescribed doxycycline as the least toxic choice at a dosage of 10 mg/kg orally twice 
daily as well as continuation of the daily chlorhexidine baths.


2 weeks later: Prince’s condition had not improved at all. His owners were unable to bathe him as he would try 
to bite them on any attempt. He had always been feisty, but his temperament had taken a turn for the worse 
with the neck pain and itchy, uncomfortable rash (Figure 2). At the author’s clinic, he was clipped, bathed with 
chlorhexidine scrub, and mupirocin was applied topically (Figure 3). He was sent home with an amikacin/
dexamethasone spray to be used twice daily and a brief (7-day) course of triamcinolone to resolve the severe 
itch he was experiencing.


3 weeks later: Prince was much improved in both skin and disposition (Figure 4). Topical therapy was continued 
for an additional week, then oral liquid cyclosporine (Neoral Oral Solution – Novartis Pharmaceuticals) was 
started at 5 mg/kg/day to control the itch associated with his atopic dermatitis.


Approximately 2 months later: Prince developed a mild otitis externa. Cytologies showed cocci, so he was 
treated with mupirocin in HB101 (Burow’s solution with hydrocortisone) topically twice daily for 14 days, and 
his oral cyclosporine was continued.


FINAL DIAGNOSIS/CASE DISCUSSION
Prince had atopic dermatitis, which was mild and present most of the year but which caused the outbreak 
of pyoderma each summer due to seasonal allergens. The development of methicillin resistance made his 
pyoderma extremely difficult to resolve. Methicillin resistance should be suspected when dogs with pyoderma 
fail to respond to two classes of antibiotic. Culture and sensitivity testing is required because antibiotics cannot 
be selected empirically for these infections.


Figure 2. Prince had always 
been feisty, but his temperament 
had become worse because 
of his neck pain and itchy, 
uncomfortable rash. He 
would try to bite his owners 
on any attempt to bathe him. 
Precautions were taken during 
his initial clinic visits.


Figure 3. After being clipped 
and bathed with chlorhexidine 
scrub at the author’s clinic, 
mupirocin was applied 
topically. Prince went home 
with amikacin/dexamethasone 
spray for twice-daily use and a 
7-day course of triamcinolone to 
resolve the severe itch.


Figure 4. After 3 weeks of 
treatment Prince had improved 
in both skin and disposition. 
Topical therapy was continued 
for an additional week, then oral 
liquid cyclosporine was started 
at 5 mg/kg/day to control the 
itch associated with his atopic 
dermatitis
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Critical KeysCritical Keys
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• Staphylococcal pyoderma can make the itch of 
atopic dermatitis 10 times worse.


• Consider methicillin resistance if pyoderma does 
not respond to two different classes of antibiotic.1-3


• Culture and sensitivity testing is required in 
pyoderma cases suspected to be methicillin 
resistant, as it is impossible to predict which, if any, 
antibiotics will be useful.


• Topical therapy is the cornerstone of pyoderma 
treatment. Without topical therapy, resolving 
pyoderma take longer and may predispose to the 
development of resistance.


• Addressing the underlying cause of pyoderma is 
critical. Given Prince’s age, disposition, and other 
medical problems, cyclosporine seemed the best 
option for control of his atopic dermatitis rather 
than pursuing allergy testing and immunotherapy. 
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Excellence in Dermatology


Dana	A.	Liska,	DVM,	DACVD


PATIENT
Smokie • Neutered male domestic longhair cat, 10 pounds, 4 years of age on presentation.


HISTORY
Smokie’s owner indicated the primary complaint as “face is scratchy, red, and bleeding.” When asked to 
specify what helped relieve the cat’s signs, the owner replied “nothing.” The referring veterinarian had given 
triamcinolone (Vetalog – Fort Dodge Animal Health) injections 2 years earlier, again in December of the 
previous year, and in January, 6 months before presentation. Oral prednisolone had been administered 3 
months before the cat was presented. Neither treatment had improved the condition.


CLINICAL SIGNS
The veterinary dermatologist who initially examined Smokie noted: 


• Multiple excoriations. 
• No other clinical abnormalities. 
• Pruritus 10/10 (Figure 1).1,2


INITIAL WORKUP/LABORATORY RESULTS
• Wood’s lamp: negative. 
• Dermatophyte test medium (DTM): pending (ultimately negative). 
• Photographs were taken (Figure 2).


DIFFERENTIAL DIAGNOSIS
• Food allergic dermatitis. 
• Feline atopic dermatitis. 
• Dermatophytosis.


NEXT STEPS
The treatment history of response to intermittent steroids strongly suggested environmental allergies; however, 
head and neck pruritus is a predominant feature of food allergy in cats.3,4 The attending dermatologist 
recommended the following approach, giving the client these directives:


The Nonresponsive “Allergic” Cat
Severe Head and Neck Pruritus


“Tape cytology is a useful tool in ruling out  
secondary infections.”
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• Start an elimination diet with Innovative 
 Veterinary Diet Potato & Venison Cat Food 
 (Royal Canin). No other food, treats, chews, 
 flavored toys, or medications by mouth are to  
 be given for the entire 8- to 12-week 
 duration of the food trial. Do not give flavored  
 heartworm preventive during the food trial. 
 Compliance must be strict – 100% – to prove 
 or disprove a food component as an allergen.  
 Even an occasional transgression seriously  
 limits the likelihood of reaching a diagnosis.


• If itch is resolved by the end of the strict food  
 trial, please call and we will discuss the food  
 challenge.


• If signs remain present despite a strict  
 food trial, we need to recheck and discuss  
 intradermal allergy testing for atopic  
 dermatitis (environmental allergy).


• Dexamethasone will be administered to  
 retest the steroid response. Give one 0.75 mg 
 dexamethasone (0.17 mg/kg) tablet by mouth 
 once daily for 10 days.


• Use Soft Paws nail caps (Smart Practice) on  
 the back claws.


Return Checkups 
On his return visit 2 months later in the fall of 
that year, Smokie had improved dramatically. 
His facial pruritus was better (but did not 
resolve) with the food restrictions, and he 
was then responsive to oral dexamethasone 
(Figure 3). He underwent intradermal allergy 
testing and was found to have multiple positive 
reactions. In fact, he had multiple STRONG 
positive reactions to various allergens, which is 
an uncommon finding with feline intradermal 
allergy tests.5 Allergen-specific immunotherapy 
(ASIT) was started, he continued on the 
elimination diet, and a dexamethasone taper  
was repeated (one 0.75 mg tablet [0.17 mg/kg 
daily for 10 days, then every other day for 10  


 doses).  


Smokie was maintained on ASIT, a limited-ingredient diet, and dexamethasone administered sparingly until 
fall of the following year when he flared again and was seen for a recheck examination. Skin cytology of his 
face was completed and revealed sheets of degenerative neutrophils with large numbers of intracellular and 
extracellular paired and single cocci. This superficial pyoderma was treated with an antibiotic dosed at 32 mg 
subcutaneously (Convenia – Pfizer Animal Health).  


How Itchy (Pruritic) Is Your Pet?
The scale is designed to measure the severity of itching 
in pets. Itching can include scratching, biting, licking, 
chewing, nibbling, or rubbing. Read all the descriptions 
below starting at the bottom. Then place a mark on 
the vertical line that runs down the lefthand side to 
indicate the point at which you think your pet’s level 
of itchiness (pruritus) lies. Different regions of the body 
may have different severity scores.


Extremely severe itching/almost 
continuous:
Itching does not stop whatever is 
happening, even in the exam room (needs 
to be physically restrained from scratching).


Severe itching/prolonged episodes:
Itching might occur at night (if observed), 
but also when eating, playing, exercising, or 
being distracted.


Moderate itching/regular episodes:
Itching might occur at night (if observed), 
but not when eating, playing, exercising, or 
being distracted.


Mild itching/a bit more frequent:
Wouldn’t itch when sleeping, eating, playing, 
exercising, or being distracted.


Very mild itching/only occasional 
episodes:
The pet is slightly more itchy than it was 
before the skin problem started.


Normal pet:
I don’t think itching is a problem.


Figure 1. Smokie’s owner was asked to evaluate the severity of his 
pruritus using an assessment scale originally developed for use with 
dogs but equally applicable to feline cases.
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After the fall flare Smokie no longer 
received oral dexamethasone but was 
given methylprednisolone injections by his 
regular veterinarian 1 and 2 years later 
in the fall. The latest steroid injection did 
not seem as effective, and he was given a 
second steroid injection that fall. Again, the 
owner felt the anti-allergy effect had limited 
duration.


Referral 
Smokie was presented to the author’s clinic 
2 months later with an ongoing flare. Skin 
cytology was collected from his face and 
revealed sheets of degenerative neutrophils 
with large numbers of intracellular and 
extracellular cocci. This superficial 
pyoderma was treated with antibiotic 
therapy (Simplicef – Pfizer Animal Health; 
one half 100 mg tablet [10 mg/kg] by 


mouth once daily). The attending veterinary dermatologist recognized that Smokie had managed very well 
over the previous 4 years but that he seemed to be struggling more. Differentials included a new food allergy 
or new environmental allergies. In fact, when food was discussed the owner revealed that she had changed his 
food from the limited-ingredient venison diet that had been recommended to an over-the-counter diet. Before 
this examination, however, she had returned to feeding Smokie the limited-ingredient venison diet. 


Smokie did well until early spring of the following year when he flared with facial dermatitis and pruritus. Both 
Simplicef and dexamethasone therapies were initiated but proved unrewarding. When he did not respond to 
the Simplicef regimen, he returned to the office and the author assumed supervision of his case. His lesions 
were even more severe than at the time of his first visit to the clinic. 


A swab sample was collected for bacterial culture and sensitivity (C&S) testing. Pending the results, the 
following changes were made:


• Switched the diet from venison based to rabbit based as the owner reported Smokie’s facial pruritus 
 seems worse after he eats.


• One 4 mg tablet methylprednisolone (Medrol – Pharmacia & Upjohn) daily (0.88 mg/kg) for 7 days, 
 then every other day, to test for steroid tachyphylaxis (a condition described in the human literature 6,7 and  
 observed in the animals seen in the author’s clinic).


• Dilute bleach bath solution (per conversation with Donald Leung, MD, PhD, in April 2010): apply  
 artificial tears ointment to both eyes. Soak cat’s face with cool moist cloth to soften crusts, then follow with  
 application of dilute bleach solution per recipe (1/4 cup bleach per 10 gallons of water).


• Elizabethan collar to prevent self-trauma. 


Culture and sensitivity test results were available 1 week later (Figure 4) and showed Staphylococcus 
pseudintermedius, which was both methicillin resistant (MR) and multidrug resistant (MDR). On phoning to 
share the results of the culture and sensitivity testing with the owner, Smokie was reported to be doing 70% 
better with topical therapy. Given that systemic therapy depended on the administration of amikacin or 
chloramphenicol, both of which can be associated with adverse effects,8-12 the decision was made to continue 


Figure 2. Photographs of Smokie 
taken during his initial visit 
supported the owner's primary 
complaint that his face was 
"scratchy, red, and bleeding."







	 2013	Symposium	Proceedings	•	www.ExcellenceInDermatology.com		 52


Figure 3. At his follow-up 2 months after the initial visit, Smokie’s 
condition was considerably improved. Although his facial pruritus was 
better, it did not resolve completely with food restrictions, but he was 
responsive to oral dexamethasone.


the topical therapy. Smokie is currently doing well, his infection has resolved, and he has experienced no 
additional flares.


FINAL DIAGNOSIS
• Food allergic dermatitis. 
• Feline atopic dermatitis. 
• Relapsing superficial pyoderma that ultimately developed both methicillin resistance and multidrug  
 resistance. 


Critical KeysCritical Keys
• Cats with severe dermatitis can have secondary 
infections with Staphylococcus species and yeast. 
This occurs less commonly than in the canine 
patients but is common in the specific subset 
of patients referred to the author’s clinic. Other 
veterinary dermatologists concur.13


• Tape cytology is a useful tool in ruling out 
secondary infections. One of the first studies to 
tout the importance of cytology was published 
in 1979.14 To quote from two of the author’s 
favorite sources: “An enormous amount of vital 
diagnostic data can be obtained by microscopic 
examination of stained material, such as smears 
of tissues or fluids, during a clinical exam ... often 
supplies sufficient data to narrow a differential 


diagnosis and develop a diagnostic plan.”15 From 
a more recent publication on feline dermatology: 
“Cytology can give rapid results and may help to 
suggest or even confirm a diagnosis.”16


• Patients can have multiple allergies, and it takes 
time to work through them.


• Cats can develop resistant Staphylococcus 
pseudintermedius infections.


• Topical therapy can be beneficial in resolving 
even resistant Staphylococcus species infections.


• Changes of diet over time may be necessary for 
food-allergic patients.
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Figure 4 (A and B). Results of culture and sensitivity testing showed Staphylococcus pseudintermedius, which was both 
methicillin resistant and multidrug resistant.


Figure 4A
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Figure 4B
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Valerie	A.	Fadok,	DVM,	PhD,	DACVD


PATIENT
Tobias • Spayed female English bulldog, 62.8 pounds, 5 years of age on presentation.


HISTORY
Tobias is an overweight bulldog with a history of intractable itch for at least 3 years. The owner estimated the 
dog’s current itch level at 10/10. She received only partial relief from glucocorticoids, which have included 
trimeprazine-prednisolone (Temaril-P – Pfizer Animal Health), prednisone, and repositol methylprednisolone 
(Depo-Medrol – Pharmacia & Upjohn). A 3-month trial with cyclosporine at appropriate dosages (5 mg/kg/
day) for 3 months failed to provide her with relief. Her worst itch episodes occurred most often at 3:00 am. At 
that time, she would scratch so hard and yelp so loud that the neighbors had called the police!


Tobias had eaten a strict diet of vegetarian dog food (Royal Canin) for more than 2 years, with no appreciable 
decrease in itch. At the time of presentation, Tobias was taking 150 mg cefpodoxime (Simplicef – Pfizer Animal 
Health) once daily for pyoderma, 50 mg hydroxyzine twice a day, two tablets of trimeprazine-prednisolone 
twice a day (5 mg trimeprazine tartrate and 2 mg prednisolone), and 100 mg of cyclosporine once a day 
(Atopica – Novartis Animal Health) for itch, with ivermectin/pyrantel (Heartgard – Merial Limited) and fipronil 
with methoprene (Frontline Plus – Merial Limited) every 30 days for heartworm and flea prevention.


CLINICAL SIGNS
Examination revealed an overweight bulldog with a body condition score 
of 7/9. There was generalized erythema particularly prominent around the 
eyes, the muzzle, within the facial folds, and over the entire ventral aspect 
of the body, including the feet (Figure 1). Some lichenification of the ventral 
feet was evident, with erythema and swelling suggestive of Malassezia 
dermatitis. A patch of alopecia with comedones was visible over the 
caudal rump (Figure 2). A 3 5 1 cm raised red mass on the right tarsus was 
compatible with lick granuloma (Figure 3). Numerous furuncles appeared 
on Tobias’ chin, compatible with canine chin acne (Figure 4). Tobias had 
bilateral otitis externa, with marked erythema and lichenification of the inner 
pinnae, and a thick golden brown exudate in both ears. She was noticeably 
itchy in the exam room, with a positive pinnal pedal reflex.


Desperate Times Call for Desperate Measures
Steroid-Resistant Pruritus


“Cyclosporine as monotherapy is not always effective in 
the management of atopic dermatitis.”


Figure 1. At her initial referral 
examination Tobias showed 
generalized erythema over the  
entire ventral aspect of the body.
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INITIAL WORKUP/LABORATORY RESULTS
• Skin scrapings: negative for mites, which ruled out demodicosis but  
 not scabies.  
• Skin cytologies: positive for yeast (4+) and cocci (3+).  
• Ear cytologies: positive for yeast (4+), rods (4+), and cocci (3+). 


Because bacteria were found on the skin while the dog was taking an 
antibiotic, a culture and sensitivity test was performed to determine if 
methicillin-resistant Staphylococcus organisms were present. Ideally, 
antibiotics would be discontinued for 48 to 72 hours before sampling for  
the culture, but the large number of cocci suggested that there would be 
good culture results. 


DIFFERENTIAL DIAGNOSIS
• Atopic dermatitis – secondary bacterial and yeast infections. 
• Sarcoptic mange. 
• Secondary lick granuloma. 
• Demodicosis.


The major consideration, in light of Tobias’ history, was atopic dermatitis 
with secondary bacterial and yeast infections of the skin and ears. Given 
the positive pinnal/pedal reflex, however, the author and colleagues had  
to consider the possibility that sarcoptic mange was a complicating 
condition. Lick granuloma secondary to chronic pruritus, and, although 
unlikely, the possibility of demodicosis were also considered.


NEXT STEPS
While Tobias was in the clinic, her ears were gently cleaned with a solution 
containing phytosphingosine (Douxo Micellar Ear Solution – Sogeval 
Laboratories) to remove the thick pasty exudates. The author had concerns 
about the possibility of methicillin-resistant staphylococci in the ear and 
found rods as well. An otic treatment was started with amikacin and 
miconazole in HB101 (Burow’s solution with hydrocortisone) to be used by 
filling the ear canals twice daily. To rule out occult scabies, the author chose 
to use selamectin (Revolution – Pfizer Animal Health) every 2 weeks for 3 
treatments. 


The author also recommended bathing Tobias three times weekly with 
chlorhexidine and climbazole shampoo (Douxo – Sogeval Laboratories). 
This shampoo, in addition to killing microbes, is expected to help repair 
the skin barrier when used over time. Administration of cefpodoxime was 
stopped, and ormetoprim-sulfadimethoxine (Primor – Pfizer Animal Health) 
was begun while results of the culture and sensitivity were pending. The 
cyclosporine was stopped because it was quite expensive and completely ineffective, and the hydroxyzine was 
discontinued. Administration of fluconazole was begun as a systemic treatment for the yeast infections, with 
a plan to treat for 30 days. The trimeprazine-prednisolone dosage was increased to four tablets twice daily 
(8 mg prednisolone twice daily), with a view toward decreasing it as soon as possible. Culture and sensitivity 
revealed a methicillin-resistant Staphylococcus pseudintermedius sensitive to trimethoprim-sulfa, amikacin, 
rifampin, and chloramphenicol. Therefore, the ormetoprim-sulfadimethoxine was continued to complete a 30-
day course of antibiotic therapy.


Figure 2. On initial examination a 
patch of alopecia with comedones 
was visible over the caudal rump.


Figure 3. Tobias showed some 
lichenification of the ventral feet, with 
erythema and swelling suggestive of 
Malassezia dermatitis. A 3 × 1 cm 
raised red mass on the right tarsus 
was compatible with lick granuloma.


Figure 4. Generalized erythema was 
evident on the muzzle and within the 
facial folds, and numerous furuncles 
compatible with canine chin acne 
appeared on Tobias’ chin.
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1 month later: Tobias was reexamined, and progress had been made. The infections in the skin and ears 
had resolved, and the owner noted that the itch was 2-3/10. If the owner tried to reduce the trimeprazine-
prednisolone at all, however, the itch came back. Therefore, the author recommended continuation of the 
trimeprazine-prednisolone, alternating two tablets twice daily with two once daily in the hope that the itch 
could be controlled for 3 months until the pollination of fall plants was reduced and the plan to do intradermal 
skin testing could move forward. 


The author also advocated using the fluconazole three times weekly as a pulse therapy. Some furuncles 
were still present on Tobias’ chin, so the author recommended use of spot-applied phytosphingosine (Douxo 
Seborrhea Spot-on – Sogeval Laboratories) two to three times weekly. Because the lick granuloma lesion 
was quiet, the author advocated the spot-on phytosphingosine for that site also. Bathing was decreased 
to twice weekly with the chlorhexidine and climbazole shampoo. The ears were to be flushed weekly with 
phytosphingosine solution to inhibit recurrence of infection.


1 month after the previous visit and corresponding with the onset of weed pollination: Tobias took a turn for 
the worse. Her itch was no longer controlled by the trimeprazine-prednisolone, the pyoderma had recurred 
in spite of twice-weekly bathing, and her pinnae and ear canals were fire engine red, although not infected. 
Resumption of thumping and yelping had resulted in more calls to the police by neighbors. The owner 
estimated the itch level at 8/10. 


The author chose to retreat the pyoderma with ormetoprim-sulfadimethoxine and started ear drops three times 
weekly with otic solution (Synotic – Fort Dodge Animal Health) to control the itch and inflammation in the ears. 
The decision was made to expedite an allergy diagnosis using a serum allergy test, because it seemed unlikely 
that glucocorticoids could be stopped in the foreseeable future. After finding evidence of fleas on Tobias, the 
author recommended applying a flea control product every 2 weeks, alternating fipronil with methoprene and 
a dinotefuran–pyriproxyfen–permethrin product (Vectra 3D – Summit VetPharm). A 50 mg diphenhydramine 
dose at night was recommended for sleep (the author hoped for the best!). On a brighter note, Tobias had lost 
5 pounds.


The serum allergy test revealed a number of significant positive reactions to grasses, weeds, five different 
molds, the house dust mite (Dermatophagoides farinae), and the cockroach. Allergen-specific immunotherapy 
(ASIT) by injection was started. One month later, Tobias was doing better during the day but still waking 
up at night. The evening diphenhydramine was increased to 75 mg, and the other therapy was continued: 
fluconazole three times weekly, two trimeprazine-prednisolone tablets twice daily alternating with two tablets 
once daily, bathing twice weekly, and topical corticosteroid otic solution in the ears two to three times weekly, 
along with her allergy vaccine.


1 month later: the owner was exhausted as Tobias was keeping him up all night every night with her 
scratching. Even when the owner increased the dose of diphenhydramine to 100 mg at bedtime, she was not 
sleeping. The pyoderma and ear infections had recurred. Samples were obtained for culture and sensitivity with 
hope that her Staphylococcus species had reverted to a methicillin-sensitive strain, and she was optimistically 
given an injection of cefovecin (Convenia – Pfizer Animal Health). Cytologies from her ears showed a mix of 
cocci and rods (no yeast), so amikacin in HB101 was dispensed to be used in both ears twice daily. Because of 
the intense itch, she was given dexamethasone 2 mg intravenously as a “crisis buster.”


Unfortunately, the culture and sensitivity test revealed a Staphylococcus pseudintermedius sensitive only to 
amikacin, rifampin, and chloramphenicol. Although the initial injection of dexamethasone had helped for about 
3 days, the severe itch was back. Bathing was increased to three times a week, this time with 4% chlorhexidine 
shampoo; and sprays in-between with 4% chlorhexidine spray (TrizCHLOR 4 – Dechra) were recommended. 
The author also recommended chloramphenicol at 50 mg/kg three times daily. For itch, dexamethasone was 
dispensed to be given orally at a dosage of 4 mg daily for 3 days, reducing to 2 mg daily for an additional 3 
days, then 2 mg every other day for 6 more days.  
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1 week later: a call from the owner indicated that Tobias was doing much better but ONLY if she was given 
4 mg of dexamethasone daily (equivalent to approximately 30 to 40 mg of prednisone). The decision was to 
continue therapy for 1 more week and then recheck her. At that visit her coat quality was poor, with sparse 
hair very characteristic of a dog on chronic steroid therapy. Hair had never regrown in the original patch of 
hair loss on her caudal rump, and the comedones were worse. The major foci of itch for her at this point were 
her ears, her chin, and the old lick granuloma site on the right rear tarsus. The dexamethasone was reduced 
to 2 mg daily for 1 week, then 2 mg every other day, and a recommendation was made to use triamcinolone 
spray (Genesis Topical Spray – Virbac Animal Health) for her foot and chin. The chloramphenicol was 
continued as it appeared to be successful in treating the pyoderma. Bathing three times a week was to continue 
as was use of the topical corticosteroid otic solution for her ears.


1 month later: Tobias did reasonably well for 4 weeks then developed a massive flare of itch, requiring an 
increase to 4 mg of dexamethasone daily again. A reexamination showed that the pyoderma was resolved, 
but she was intensely itchy. She did not have polyuria, polydipsia, or polyphagia; but she had prominent skin 
changes associated with high-dose glucocorticoids. In fact, she had lost an additional 3 pounds. It was time 
for the “Hail Mary play” to control the itch. The author decided to stop the dexamethasone immediately and 
switch her to methylprednisolone at a dosage of 12 mg every other day. Diazepam was prescribed to promote 
sleeping at night. This protocol worked well for 2 days, then Tobias was back up at night. Gabapentin was 
started at a dosage of 300 mg three times daily, and the author recommended topical menthol and camphor 
lotion (Sarna – Stiefel) and topical aloe.


2 weeks later: Tobias was much more comfortable. Her itch was rated at 1/10 for the first time since she had 
been referred. She was very sedated from the gabapentin, so the recommendation was made to decrease the 
dosage to twice daily. In addition, she continued to receive her weekly allergy vaccine, topical corticosteroid 
otic solution in both ears three times weekly, and baths twice weekly. The methylprednisolone was reduced to 8 
mg every other day for 1 week, then 4 mg every other day.


1 month later: a flare of itch associated with pyoderma and yeast occurred; 
these infections proved to be easy to control with chloramphenicol and 
fluconazole. Despite receiving 4 mg of methylprednisolone every other day, 
her haircoat had improved significantly, and she was finally regrowing hair 
on her rump (Figure 5).


2 weeks later: Tobias had a previous history of arthritis in her knees, and 
they began to bother her to the degree that she was having difficulty 
getting up. The recommendation was made to stop steroids completely 
so that she was able to take meloxicam. The itch subsequently flared 
to 5/10. Cyclosporine was restarted at a dosage of 150 mg daily, and 
she continued to receive allergy injections, twice-weekly bathing, the 
corticosteroid otic solution two to three times weekly, and fluconazole 
pulsing three times weekly.


1 month later: Tobias was NOT ITCHY! She continued to do well with 
allergen-specific immunotherapy, cyclosporine, and fluconazole three times 
weekly, along with the otic solution and bathing for topical therapy.


FINAL DIAGNOSIS/CASE DISCUSSION
The final diagnosis for Tobias was severe atopic dermatitis with secondary infections. Her acute level of itch 
was comparable to that associated with sarcoptic mange. Multiple modalities were required to control her 
disease, including allergen-specific immunotherapy, control of infections and ectoparasites, barrier repair, and 
multiple drugs to control itch. Tobias’ owner was unusually supportive of anything that could be done to make 


Figure 5. Despite initially having 
the poor haircoat characteristic of 
a dog on chronic steroid therapy, 
even while continuing to receive 
4 mg of methylprednisolone every 
other day, Tobias’ haircoat improved 
significantly, and hair regrew on her 
rump.
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Critical KeysCritical Keys


• Occult scabies is common and may have 
contributed to part of Tobias’ itch initially. Sarcoptic 
mange cannot be ruled out by negative skin 
scrapings; it must be ruled out by treatment.


• Cyclosporine as monotherapy is not always 
effective in the management of atopic dermatitis. 


• Infections with bacteria and yeast complicate 
atopic dermatitis and enhance the itch significantly. 
Infections must be addressed both topically and 
systemically in order to control itch.


• Ideal allergy management includes allergy testing 
with allergen-specific immunotherapy early in life 
to modify the disease before it gets severe and 
refractory.


• Steroids may be the best anti-itch medication 
currently available; however, the side effects are 
significant when high doses are used.


• Creative use of NK-1 receptor blockers and 
gabapentin for itch may provide a temporary 
stopgap to help reduce steroids for some dogs.1


• NEVER GIVE UP! Atopic dermatitis can be a very 
difficult disease for some dogs, but there is always 
something that can be done, if the owners are 
willing to try. Multimodal therapy is the key.2


her comfortable. Although he and the author sometimes became discouraged, good contact was maintained 
by phone; and the author saw Tobias frequently to ensure that no option went without consideration. The owner 
believed she was making progress slowly, and that belief kept his commitment going.


Tobias’ case illustrates how extreme atopic dermatitis can become and supports the notion that early diagnosis 
is the key to prevention of severe intractable itching. In the past the author and colleagues have advocated 
intradermal skin testing as the diagnostic test of choice. Now it is evident that there is no difference in response 
to immunotherapy whether it is based on skin testing or serum testing. For Tobias, serum allergy testing was 
chosen because it was clear that administration of the steroid could not be stopped for intradermal skin testing. 
Serum allergy testing is much less likely to be repressed by glucocorticoids, offering an excellent option to 
enable selecting allergens for immunotherapy.
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dermatitis: pathophysiologic and therapeutic updates. Acta Derm Venereol. 2012;92:7-15.
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dermatitis undergoing allergen-specific immunotherapy. Vet Rec. 2007;160:861-864.
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Dana	A.	Liska,	DVM,	DACVD


PATIENT
Marcel • Neutered male toy poodle, 8.2 pounds, 6.5 years of age on presentation.


HISTORY
At 2 years of age, Marcel showed mildly elevated enzymes (laboratory work was completed as part of a 
predental anesthesia screening, but results were unavailable). Over a 2-year period the enzyme values were 
monitored by his family veterinarian and were noted to be steadily increasing. Marcel did not receive steroids 
in his early years but was a habitual chlorpheniramine patient. He was eating a low-fat diabetic-gastrointestinal 
diet (Prescription w/d – Hill’s Pet Nutrition). 


At 4 years of age, his alkaline phosphatase reached 469 IU/L (normal: 5-131 IU/L). Results of a low-dose 
dexamethasone suppression test were within normal limits. Four months later Marcel was described as 
lethargic, increasing his water consumption, and having accidents in the house. Routine laboratory studies 
showed his blood glucose at 518 mg/dL (normal: 70-138 mg/dL), and administration of insulin (Vetsulin – 
Intervet) was started by the referring veterinarian. There are no published studies in either the human or the 
canine medical literature linking antihistamine use with hyperglycemia. 


Just over 2 years later (6.5 years of age): The referring veterinarian had changed Marcel’s medication from 
chlorpheniramine to hydroxyzine at a dosage of 10 mg (2.7 mg/kg ) given as one tablet by mouth every 
12 hours before the referral without success. Marcel was presented at the author’s clinic because of a 1-week 
history of pruritus of the face, paws, axilla, and hind end. 


CLINICAL SIGNS
Mild generalized erythema with a more moderate erythema of the periocular skin, ventral neck, and the 
interdigital skin. Marcel was reportedly an 8/10 on the pruritus scale, and a change to the antihistamine 
hydroxyzine had not improved his condition. 


INITIAL WORKUP/LABORATORY RESULTS
• Test: tape strip cytology revealed Malassezia (1-3/OPF). 
• Intradermal allergy test: recommended and discussed but delayed due to recent  
 antihistamine administration.


The Dog with Dual Problems
Treating Concurrent Diseases 


“ASIT does not work fast, so alternative therapy should be 
in place to keep the patient comfortable until the ASIT is 
effective.” 
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DIFFERENTIAL DIAGNOSIS
• Canine atopic dermatitis.


The seasonal nature and past response to antihistamines made the diagnosis of canine atopic dermatitis a 
straightforward conclusion.  


NEXT STEPS
The owner was worried that Marcel’s discomfort would be too great if the hydroxyzine at 10 mg (2.7 mg/kg) 
administered as one tablet by mouth every 12 hours was discontinued, so the dosage of that drug was 
maintained. The Malassezia dermatitis was treated with of 25 mg of ketoconazole (1/8 of a 200 mg tablet by 
mouth) once every 24 hours (6.5 mg/kg).1 To address the allergy and keep Marcel comfortable, the author and 
colleagues also elected to administer 10 mg of cyclosporine (Atopica – Novartis Animal Health) by mouth once 
daily (2.6 mg/kg), given concurrently with ketoconazole.2,3


Cyclosporine does not work immediately; therefore, the plan was to continue hydroxyzine until such time as 
the cyclosporine improved the pruritus and then discontinue hydroxyzine. Studies investigating cyclosporine 
administration to dogs with atopic dermatitis showed a reduction of pruritus and skin lesions after 4 weeks 
of therapy.4 Regarding cyclosporine administration and intradermal allergy testing, independent studies have 
shown that no withdrawal is necessary to evaluate immediate phase reactions.5 


Six days after starting cyclosporine and ketoconazole, Marcel was presented to his family veterinarian for 
hypoglycemia. The referring veterinarian decreased the insulin dose from 4 units to 2 units. A review of the 
literature by the author identified one published article titled “Possible Ketoconazole Induced Hypoglycemia” 
but, despite the suggestion of a correlation, access to the full article for further 
study was not possible.6 The ketoconazole was discontinued, and itraconazole was 
substituted at 5 mg/kg daily.7 


3 weeks after initial referral: Marcel was intradermal allergy tested and had 
multiple positive reactions to grasses, trees, weeds, and house dust. Allergen-specific 
immunotherapy (ASIT) was started, and Marcel was maintained on 10 mg of 
cyclosporine once daily as mid-term therapy because the response to ASIT can take 
months. 


1 year after initial referral: Marcel reportedly responded very well to the 
ASIT injections, and cyclosporine was discontinued 6 months before this visit. 
He experienced an allergy flare of generalized pruritus and was noted to be 
erythematous with malodor. Tape strip cytology was completed and revealed 
moderate numbers of extracellular cocci associated with desquamated epithelial 
cells. This bacterial overgrowth syndrome8 was treated with a cefovecin (Convenia – 
Pfizer Animal Health) injection (36 mg subcutaneously).


FINAL DIAGNOSIS/CASE DISCUSSION
At 10 years of age, Marcel remained an “easy patient” with atopic dermatitis to 
manage over time. Steroids are typically a mainstay therapy for allergy patients; 
however, Marcel could not receive steroids because of his diabetes. He continued 
to be managed successfully and comfortably on ASIT (see figure at right). 
Intermittent cyclosporine/ketoconazole therapy was administered from April through 
August at age 7.5 years and again in March the following year. The referring 
veterinarian prescribed Atopica and ketoconazole in spring 2011, and he has not 
needed either drug since. He continues to receive insulin therapy for his diabetes. 


At 10 years of age, Marcel 
remained an “easy patient” 
with atopic dermatitis for 
which he could not receive 
steroids because of his 
diabetes but continued to be 
managed successfully and 
comfortably on ASIT.
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Critical KeysCritical Keys


Concern about cyclosporine causing adverse effects on glucose metabolism is based mainly on in vitro studies 
and in vivo data in rodents, but data on use of the drug in large mammals and humans are more controversial. 
A 2011 study looked at 16 dogs with atopic dermatitis and investigated the effect of Atopica on glucose 
homeostasis, measured before and 6 weeks after therapy. The median serum fructosamine concentrations 
increased from 227.5 µmol/L to 246.5 µmol/L (normal: 162-310 µmol/L).9  


• Consider Atopica as an FDA-approved (more 
than 10 years) allergy blocker for patients with 
disease in which steroids are contraindicated 
(Cushing’s disease, diabetes).  


• Clinically, the author is not seeing increased 
cases of diabetes in atopic patients given Atopica.


• Medical literature is lacking with regard to 
hypoglycemia induced by ketoconazole, and 
in Marcel future use of ketoconazole caused no 
further problems.


• ASIT does not work fast, so alternative therapy 
should be in place to keep the patient comfortable 
until the ASIT is effective.


• Tape cytology is a useful tool to ruling out 
secondary infections. One of the first studies to 
tout the importance of cytology was published 
in 1979.10 To quote from a favorite source: “An 
enormous amount of vital diagnostic data can be 
obtained by microscopic examination of stained 
material, such as smears of tissues or fluids, during 
a clinical exam….often supplies sufficient data 
to narrow a differential diagnosis and develop a 
diagnostic plan.”11 From a more recent publication 
on feline dermatology: “Cytology can give rapid 
results and may help to suggest or even confirm a 
diagnosis.”12
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Valerie	A.	Fadok,	DVM,	PhD,	DACVD


PATIENT
Jake • Neutered male rough collie, 105 pounds, 7 years of age on presentation.


HISTORY
Jake was a healthy large collie with a body condition score of 5/9. He had a several-year history of recurrent 
pyoderma primarily on his ventral abdomen. The condition was only mildly itchy. Jake’s owner wanted his dog 
to get better, but he simply could not comply with administering several days of oral medication. He owned his 
own business, had to travel, had three small children, and his wife would not medicate Jake in his absence. He 
had tried several courses of cephalexin but had been unable to complete them. The owner believed the disease 
waxed and waned of its own accord, regardless of whether Jake received the medication or not.


CLINICAL SIGNS
Very large red-rimmed epidermal collarettes were evident on Jake’s sides, ventral 
abdomen, and chest. When the edges of these lesions were stimulated, he 
would try to scratch. The lesions extended up into his flanks and lateral thorax. 
There was some alopecia associated with the lesions, but otherwise Jake was a 
magnificent dog. 


INITIAL WORKUP/LABORATORY FINDINGS
• Skin scrapings at the referral visit: negative for mites. 
• Cytologies: 4+ cocci with no yeast. 
• Given the owner’s treatment constraints, the author suggested a culture and  
 sensitivity test to determine if Jake had a methicillin-resistant staphylococcal  
 infection. The owner agreed to bathe Jake at least twice with 4% 
 chlorhexidine shampoo while the culture results were pending.


DIFFERENTIAL DIAGNOSIS
• Superficial spreading pyoderma of the collie. 
• Malassezia infection – coexisting with pyoderma. 
• Demodicosis – unlikely.


The major consideration was superficial spreading pyoderma of the collie (see 
figure at right), but coexisting Malassezia infection could not initially be ruled 


Busy, Busy Owner
Breed-Related Pyoderma


“Affected dogs are only itchy when they have pyoderma.” 


Collies and shelties are 
predisposed to superficial 
spreading pyoderma (shown 
here in another patient), which 
typically involves irritation, 
crusting, and hair loss as 
a result of what may be a 
staphylococcal hypersensitivity 
reaction. Most dogs with 
this form of pyoderma seem 
to have no identifiable 
underlying cause.
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out. Atopic dermatitis was not a consideration as Jake did not have the classic history of foot chewing, axilla 
scratching, or face rubbing. Demodicosis was possible but seemed unlikely.


NEXT STEPS
Jake’s culture revealed methicillin-sensitive Staphylococcus intermedius. Jake was given an injection of cefovecin 
(Convenia – Pfizer Animal Health), and his owner was asked to bring him back in 2 weeks, at which time the 
lesions were completely resolved. A second injection of cefovecin was administered because the pyoderma 
had been present for so long, although the second dose may have been unnecessary. The author suggested 
the owner consider the administration of a staphylococcal vaccine (Staphage Lysate – Delmont Laboratories) 
to prevent recurrence. At that time the owner wanted to wait and see if the lesions recurred because Jake had 
never been completely clear of pyoderma before. He agreed to continue weekly baths with 4% chlorhexidine.


4 months later: Jake’s pyoderma did recur. He was retreated with cefovecin, and blood was drawn for 
evaluation of total T4 and free T4 by equilibrium dialysis. The staphylococcal vaccine (Staphage Lysate) was 
started by giving 0.25 cc the first week, 0.5 cc the second week, 0.75 cc the third week, and 1 cc weekly 
thereafter. Jake relapsed with pyoderma one more time after 5 months, but the character of the lesions was 
very different. That episode was a more papular staphylococcal infection with no pruritus. He was treated 
again with one injection of cefovecin, after which he has had no relapses for 4 years.


FINAL DIAGNOSIS/CASE DISCUSSION
Jake’s final diagnosis was superficial spreading pyoderma of the collie, which may be a staphylococcal 
hypersensitivity reaction. Although his thyroid levels were checked to confirm that he was not hypothyroid, most 
dogs with this form of pyoderma seem to have no identifiable underlying cause. After treatment, Jake did not 
relapse with pyoderma. He receives Staphage Lysate injections every other week.


Critical KeysCritical Keys


• Collies and shelties are predisposed to 
superficial spreading pyoderma, which may be a 
hypersensitivity reaction to Staphylococcus species.1


• Lesions associated with superficial spreading 
pyoderma are characterized by large epidermal 
collarettes with a red rim. Affected dogs are only 
itchy when they have pyoderma.


• Many affected dogs seem to respond to 
treatment with staphylococcal vaccine (Staphage 
Lysate),2 which may act as an allergen-specific 
allergy vaccine in these patients.


• Cefovecin offers a very good option for treatment 
of pyoderma when owners cannot comply with 
daily administration of oral antibiotics.
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Dana	A.	Liska,	DVM,	DACVD


PATIENT
Zava • Spayed female Cavalier King Charles Spaniel, 22.8 pounds, 7 years of age on presentation.


HISTORY
The primary complaint expressed by Zava’s owner at the time of the initial presentation was “rash on the 
body and scratching, licking, and biting everywhere” (Figures 1 to 3). According to the owner the signs were 
first noted 17 months before the referral presentation. Prior to referral to the author’s dermatology clinic, the 
following had been completed:


16 months before presentation: skin scrape – negative for mites. Therapy – itraconazole, 100 mg (10 mg/kg) 
at a dosage of one tablet by mouth once daily for an unspecified duration and chlorhexidine and ketoconazole 
shampoo (Dermachlor – Butler Schein Animal Health) every third to fourth day. 


15 months before presentation: family veterinarian made a medical note “Not looking much better to me 
today. Still lots of crusts present. Still taking itraconazole.” Hydroxyzine antihistamine was prescribed at a 
dosage of 25 mg (1.1 mg/kg) by mouth twice daily.


14 months before presentation: skin biopsy. Pending results, started amoxicillin/clavulanate (Clavamox – Pfizer 
Animal Health) at 250 mg (25 mg/kg) by mouth twice daily until gone; duration not specified). Biopsy results 
obtained: “Locally extensive chronic eosinophilic dermatitis with intracorneal pustules” (Figure 4). Trimeprazine 
and prednisolone (Temaril-P – Pfizer Animal Health) prescribed at the dosage of 2 tablets by mouth twice daily 
for 2 days, then one tablet by mouth twice daily for 7 days, then one tablet by mouth once daily for 7 days, 
then every other day for 7 doses.


13.5 months before presentation: serum IgE testing for food and environmental allergies. 


13 months before presentation: gave first allergen-specific immunotherapy injection and started cephalexin  
at a dosage of 500 mg (36 mg/kg) every 12 hours for 14 days and prednisone at a dosage of 10 mg  
(0.76 mg/kg) twice daily for 7 days.  


1 year before presentation: refilled prednisone prescription twice in one month at 0.76 mg/kg, tapering from 
once-daily dosage to every other day. At one point during this month the owners discussed euthanasia with 
their family veterinarian. The referring veterinarian repeated skin scrapes, which were negative for mites. This 
veterinarian noted in her medical records that prednisone had been prescribed by a veterinarian in another 
city while the family was traveling on vacation.


This Dog Didn’t Read the Textbook!
Allergic and Unresponsive to Therapy


“Skin cytology provides valuable information to guide 
therapy decisions.”
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9 months before presentation: relapse with pustules. From this point until 1 month before presentation Zava 
continued receiving allergen-specific immunotherapy injections, and the owners sought opinions from different 
veterinarians for which there are no medical records available. 


At presentation: Zava’s owners declared that this referral was the last option, as they were again considering 
euthanasia because their dog was so miserable.


Figure 1. Zava’s back showing evidence of rash, irritation, and hair loss at the time of referral 
(owner photo).
Figure 2. Zava’s hindquarters showed erosive to crusting dermatitis, with numerous intact pus-
tules on the ventral abdomen as well as hyperkeratosis of the paw pads. She also had alopecia 
on the ventral abdomen, limbs, and tail (owner photo).
Figure 3. Zava’s chest and neck showed erosive dermatitis, with intact pustules and alopecia 
(owner photo).


(Article continues on page 70.)
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Figure 4. Results of a skin biopsy performed 14 months before Zava was referred indicated extensive local chronic eosinophilic 
dermatitis with intracorneal pustules.


Accession#: C110630533







	 2013	Symposium	Proceedings	•	www.ExcellenceInDermatology.com		 70


CLINICAL SIGNS
Physical findings on referral examination: Zava was bright, alert, and responsive and scratched almost 
constantly during the exam. She had an erosive to crusting dermatitis of the head and trunk, with hyperkeratosis 
of the paw pads. Numerous intact pustules were noted on the ventral abdomen. She had alopecia of the neck, 
chest, ventral abdomen, and limbs. Other physical findings were unremarkable.


INITIAL WORKUP/LABORATORY FINDINGS
• Test: Tzanck smear revealed marked suppurative inflammation with acantholytic keratinocytes. 
• Tape cytology: revealed Malassezia (1-3/OPF). 
• Biopsy results: pending from three sites – two from lateral abdomen and one from ventral abdomen. 
• Blood draw: complete blood cell count (CBC) and serum chemistry (Figure 5) showed neutrophilia, which 
  was not surprising given that neutrophils typically fill the pustule/vesicle. The low-grade anemia was 
  considered to be an anemia of chronic disease.


WORKING DIAGNOSIS
• Malassezia dermatitis. 
• Pustular epidermitis spanning multiple follicular ostia – pemphigus foliaceus. 
• With or without concurrent allergic dermatitis.


NEXT STEPS
Pending dermatohistopathology, therapy was started with prednisone at a dosage of one 20 mg (1.9 mg/kg) 
tablet by mouth once daily until the recheck visit. For the secondary yeast overgrowth Zava was given 
ketoconazole at a dosage of 50 mg (1/4 of a 200 mg tablet; 4.8 mg/kg) by mouth once every 24 hours until 
the recheck. 


1 week after presentation: histopathology report confirmed pemphigus foliaceus with secondary bacterial 
infection (Figure 6). 


Therapy consisted of – 
• Prednisone: continued at a dosage of one 20 mg (steroid – 1.9 mg/ kg) tablet by mouth once daily until  
 the next recheck at 3 to 4 weeks. 
• Azathioprine: given at a dosage of one-half 50 mg tablet (2.4 mg/kg) by mouth once daily until the 
 recheck exam in 3 to 4 weeks. 
• Simplicef (Pfizer Animal Health): given at a dosage of one 100 mg (9.6 mg/kg) tablet by mouth every 24 
 hours until the next recheck.  
• A recheck examination scheduled before medication ran out, during which response to therapy was to be 
 evaluated and blood drawn for repeat of the CBC and serum chemistry testing.
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Figure 5 (A and B). At Zava’s initial referral visit a blood draw was performed for a a CBC and serum chemistry. Results 
showed neutrophilia, which was not surprising given that neutrophils typically fill the pustule/vesicle, and low-grade anemia 
that was considered to be associated with chronic disease.


Figure 5A
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Figure 5B
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Figure 6. Histopathology results received 1 week after the initial referral visit confirmed that Zava had pemphigus foliaceus 
with secondary bacterial infection.


Figure 6







	 2013	Symposium	Proceedings	•	www.ExcellenceInDermatology.com		 74


RETURN CHECKUPS
Examination 1 month after presentation – recheck visit: examination supported 95% remission of the 
pemphigus foliaceus. Secondary bacterial infection: resolved. Malassezia dermatitis: resolved. The author 
was incredibly pleased to examine Zava and to see how much of her pelage was regrowing. A majority 
of the crusts had lifted off her skin and worked themselves into the pelage. Only a small number of crusts 
remained tightly adhered to the epidermal surface. Blood was drawn for a CBC and serum chemistry (Figure 
7). As expected with a patient on immunosuppressive therapy with prednisone, Zava’s liver enzymes, alkaline 
phosphatase, and alanine aminotransferase were elevated.


Therapy was altered to – 
• Prednisone: continued at a dosage of one 20 mg (steroid – 1.9 mg/kg) tablet by mouth once daily until 
 follow-up phone call approximately 2 weeks after the recheck visit. 
• Azathioprine: continued at a dosage of one-half 50 mg tablet (2.4 mg/kg) by mouth once daily until the 
 follow-up call. 
• Simplicef: owners were asked to continue dosing through the last tablet. 
• Ketoconazole: discontinue.


Zava’s owners were again advised regarding common side effects of the oral medications she was receiving.


About 2 months after initial presentation: Zava’s owner phoned the clinic to report that Zava had no pruritus, 
and her skin lesions were 100% healed (Figure 8). Typically, these patients are rechecked in the office before 
decreasing any of the medications being administered, but because of the owner’s and clinic schedules, it was 
agreed to start the slow process of prednisone tapering while maintaining administration of the azathioprine.


FINAL DIAGNOSIS
• Malassezia dermatitis, which resolved with ketoconazole therapy. 
• Superficial pyoderma, which resolved with Simplicef therapy. 
• Pemphigus foliaceus, which went into remission. 
• Concurrent allergic dermatitis (±).


CASE DISCUSSION
The question remains … does Zava have concurrent allergy? It is certainly possible as one form of pemphigus 
foliaceus occurs in dogs with a history of chronic skin disease.1 The author has found no reports in the canine 
literature supporting food-induced pemphigus foliaceus but feels certain that some cases fit that diagnosis 
and has found such reports in the human medical literature.2 Zava’s case is unlikely to be food-induced 
pemphigus foliaceus because she entered remission with ease. The other forms of pemphigus foliaceus include 
spontaneous pemphigus foliaceus and drug-induced pemphigus foliaceus.1  


There are three points in time at which the author would like to go back to try and answer the question: allergy 
versus pemphigus?


Retrospective – 14 Months Before Referral 
The first time to revisit was 14 months prior to referral. Instead of empirically starting an oral antibiotic a skin 
cytology could have confirmed or denied the presence of extracellular cocci. Tape cytology is a useful tool in 
ruling out secondary infections. 


One of the first studies to tout the importance of cytology was published in 1979.3 To quote from two of the 
author’s favorite sources: “An enormous amount of vital diagnostic data can be obtained by microscopic exami-
nation of stained material, such as smears of tissues or fluids, during a clinical exam ... often supplies sufficient 
data to narrow a differential diagnosis and develop a diagnostic plan.”4 From a more recent publication on 
feline dermatology: “Cytology can give rapid results and may help to suggest or even confirm a diagnosis.”5 
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Figure 7. On examination 1 month after her initial presentation a CBC and serum chemistry were repeated. As can be 
expected when a patient is on immunosuppressive therapy with prednisone, Zava’s liver enzymes, alkaline phosphatase, and 
alanine aminotransferase were elevated.  
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Figure 8 (A through E). Zava’s chest and axilla 1 month after therapy (A) and 2 months 
after therapy (B). About 2 months after Zava’s initial presentation her owner phoned 
the author’s clinic to report that Zava had no pruritus and no more skin lesions. At 
her recheck visit 3 months after therapy, Zava’s neck (C), face (D), and back (E) had 
completely healed, and her coat had regrown in the areas of alopecia.


A


B


C


D


E


Furthermore, a Tzanck smear from an intact pustule could have been 
performed. This is a simple test that would have been extremely informative 
at the time because of its ability to demonstrate the presence or absence 
of acantholytic keratinocytes (Figure 9). Showing those cells is supportive 
that the eosinophilic intracorneal pustules are most likely due to pemphigus 
foliaceus6 and not allergy. If the pustules had contained a heavy burden of 
neutrophils and cocci bacteria (superficial pyoderma), the diagnosis would 
definitely have leaned toward allergic dermatitis. Because acantholytic 
keratinocytes can be present in other skin diseases (such as dermatophytosis, 
drug reactions, and superficial spreading pyoderma7), the author is a 
strong proponent of sending skin samples to pathologists dedicated to 
dermatohistopathology. To date no references in the canine medical 
literature specifically support this step, but the author can attest to multiple 
cases where the diagnosis was missed originally and then detected by a 
dermatohistopathologist.


Retrospective – 13.5 Months Before Referral 
The second point in time to which the author would like to return in this case 
occurred about 13.5 months before the initial referral with regard to the 
serum allergy testing. It is widely accepted among veterinary dermatologists 
that serum allergy testing for food allergies is of limited diagnostic value due 
to insufficient sensitivity or specificity.8 Further, the only way to diagnose 
adverse food reaction is an elimination diet of 6 to 8 weeks with a protein 
and a carbohydrate source not previously fed.8-10 The intradermal allergy 
test is considered the gold standard of allergy testing for atopic dermatitis.11 
Although some veterinary dermatologists do perform serum allergy tests, the 
methodology is far from ideal.12


Retrospective – 9 Months Before Referral 
The third trip back in time would be to 9 months prior to referral. Performing 
a Tzanck smear at this juncture likely would have provided valuable 
information regarding the presence or absence of cocci bacteria and 
acantholytic keratinocytes. This step might have saved the owners an 
additional 9 months of veterinarian hopping.


A key physical finding at Zava’s initial referral visit was paw-pad 
hyperkeratosis, which is associated with various conditions (familial in 
some breeds, zinc-responsive dermatosis, metabolic epidermal necrosis, 
leishmaniasis, and distemper) but is common in pemphigus patients.13 
Another important clue to Zava’s diagnosis was the presence of acantholytic 
keratinocytes demonstrated by the Tzanck smear.6
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OUTCOME
Zava’s response to therapy was excellent. In fact, clients of the 
author’s clinic are counseled that the prognosis for pemphigus 
foliaceus management is good; and, if managed correctly, the 
condition should not appreciably affect their pet’s life span. 
The author examines and treats many dogs of Zava’s breed 
and age that have allergies. With time it may be possible 
to recognize flares that support infection and allergy. The 
expectation is that Zava’s allergies will be well controlled with 
every-other-day steroid and azathioprine administration. 


Figure 9. A Tzanck smear can demonstrate 
acantholytic keratinocytes, which are indicative 
that eosinophilic intracorneal pustules are more 
likely caused by pemphigus foliaceus than by 
allergy.


Critical KeysCritical Keys
• Skin cytology is extremely valuable for confirming 
the presence or absence of superficial pyoderma. 
This provides valuable information to guide therapy 
decisions. 


• Acantholytic keratinocytes are highly suggestive 
of pemphigus foliaceus but can be present in 
other skin diseases, such as dermatophytosis, drug 
reactions, and superficial spreading pyoderma.


• The author is a strong proponent of sending 
skin samples to pathologists dedicated to 
dermatohistopathology.


• Paw-pad hyperkeratosis is common in pemphigus 
patients but can be associated with other 
conditions (familial in some breeds, zinc-responsive 
dermatosis, metabolic epidermal necrosis, 
leishmaniasis, and distemper).


• Referral to a board-certified veterinary 
dermatologist, sooner rather than later, can be 
beneficial for both the pet and owner.
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