PSEUDOMONAS
Why Systemic Antibiotics Do NOT Work for Pseudomonas
Pharmacological studies in dogs demonstrate the inability of systemically administered enrofloxacin (enrofloxacin is only being used as an example as data is available) to reach the desired MIC in the tissues of the external ear canal. The MIC90 of Pseudomonas for enrofloxacin is 4.0 ug/ml. Since enrofloxacin is a concentration dependent drug, the ideal interval quotient is 8-10 (32-40 ug/ml). When enrofloxacin is administered at 20mg/kg, the expected blood plasma cMAX would be 9.6 ug/ml which is far below the ideal concentration needed to kill Pseudomonas sp. and avoid the development of resistance. Even if the intracellular accumulation of enrofloxacin is considered, the increased tissue concentrations remain insufficient; below the ideal levels of 32-40 ug/ml. In practice, high doses of enrofloxacin (20mg/kg) are rarely used due to the expense. This leads to suboptimal dosing and the development of bacterial resistance. 

Using a 1% enrofloxacin solution compounded into a tris EDTA solution in sufficient volume to fill the entire ear canal, bathes the bacteria in 10,000 ug/ml which is in extreme excess of the 40ug/ml needed.

Recently, doubt as to the effectiveness of systemic antibiotics in treating otitis has been raised. A study in children compared the efficacy of topical treatment of purulent otorrhea with ofloxacin versus oral amoxicillin-clavulanic acid.28 Topical ofloxacin was as effective and better tolerated than systemic treatment with amoxicillin-clavulanic acid for the common respiratory pathogens that cause otitis media in children and was superior against Staphylococcus aureus and Pseudomonas multocida.28 In fact, there is no currently approved oral antibiotic treatment for Pseudomonas otitis media in children in the United States.28, 29 

"BEST CLASS" PSEUDOMONAS THERAPY

Product Evaluation:
In a recent retrospective study performed at the University of Tennessee (manuscript in preparation) the clinical records of dogs treated with a compounded enrofloxacin and T8 Solution R was evaluated. Cases with chronic otitis externa and rods on otic cytology were selected for inclusion into the study group. T8 was chosen for the tris-EDTA vehicle due to its mild cleansing ability. Dogs with Pseudomonas otitis externa often have copious purulent material in the canal that prevents a topical product from reaching the site of infection. Requiring the owner to use multiple products often results in decreased owner compliance. Cases were required to have sufficient follow-up visits to determine the efficacy of the treatment protocol. Of the 15 cases evaluated in this retrospective study, 80% (12/15) improved or resolved with the treatment. Of the 80% that improved or resolved, 46.7% (7/15) were infected with Pseudomonas and 60% (9/15) of the isolates were resistant to fluoroquinolones. Despite the fluoroquinolone resistance, only 3 cases failed to improve. The treatment failures all had fluoroquinolone resistant isolates (2/3 Pseudomonas and 1/3 Staphylococcus schleiferi) and included: a 4 year old Labrador that failed to respond to all topical and systemic therapies and only responded after a lateral ear canal resection, a 6 year old cocker spaniel with calcified ear canals that eventually required a total ear canal resection, and a 14 year old miniature Schnauzer with hyperplastic ear canals and unidentified underlying disease. Regardless of the bacterial resistance to fluoroquinolone antibiotics, the concentration of enrofloxacin in the compounded solution far exceeded the MIC of even these resistant organisms and when combined with the beneficial effects of tris-EDTA, the infections resolved. Based on this small study, enrofloxacin combined with T8 SolutionR to make a final concentration of 10mg/ml, applied (to completely fill the ear canal) every 12 hours worked well to resolve chronic otitis even if resistant bacteria were present. The treatment was relatively easy for owners to administer, reasonable in cost and had minimal adverse reactions.

