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· Wild-type bacteria have an absence of acquired and mutational resistance mechanisms.
· These bacteria may still be inherently resistant to some abx
· These types of infections can often be treated successfully without MIC data using empiric abx selection
· When to culture
· Clinician suspects the infection is caused by organism(s) that may be resistant to empirically selected abx
· Empiric abx choice fails
· Bacteria that most commonly show resistance: Pseudomonas aeruginosa, Escherichia coli, Klebsiella pneumonia, Enterobacter sp, Enterococcus sp. & Staphylococcus pseudintermedius
· Patient has already been exposed to abx
· Types of susceptibility tests: 
· Agar disk diffusion = Kirby-Bauer test
· Paper disks containing abx are placed on agar. Abx diffuses into agar and creates a zone of inhibition. Size of zone is correlated to a chart that dictates susceptibility or no
· Cannot derive MIC from this test
· May overestimate degree of susceptibility
· Microdilution test for determination of MIC
· Known dilutions of abx are added to wells of a plate w/ bacterial culture
· Abx are tested in serial dilutions with each concentration doubled from previous
· MIC = the lowest concentration that inhibits visible bacterial growth
· MIC90 = MIC that inhibits 90% of the bacteria
· MBC = minimum bacteriocidal concentration – lowest concentration that kills 99.9% of the bacteria. This test is more difficult to perform
· MPC = mutant prevention concentration – lowest concentration that prevents growth of the least-susceptible first-step resistant mutant among a large bacterial population. Difficult to perform
· MSW = mutant selection window – concentration between the MIC and the MPC
· Interpreting results: 
· MIC is compared to the drug’s breakpoint as established by CLSI
· Bacteria that are susceptible to an abx are more likely to be cured with that abx, but there is no guarantee
· Drug failure can still occur due to immune status, drug penetration, ect.
· Bacteria that are resistant to an abx are less likely to be cured with that abx, but if host has good immune system may still work.
· Bacteria with intermediate susceptibility are unlikely to be cleared w/ standard dosing regimes, but cure may be possible if abx concentrates in a tissue or at doses higher than the minimum labeled dose. 
· Susceptibility data is based on plasma concentration and does not provide information about specific tissue penetration.
· For most drugs, in most tissues the non-protein bound plasma concentration approximates the intersititial abx concentration as long as the tissue is vascularized
· For abscesses – drug may not concentrate as quickly
· In some tissues lipid membrane (tight junctions) presents a barrier to drug diffusion – CNS, eye, & prostate. Also blood-bronchus barrier limits drug diffusion.
· Lipid soluble drugs more likely to penetrate
· Reasons for abx failure: 
· 90/60 rule – 
· 90%of infections treated w/ susceptible abx should clear
· 60% of infections treated w/ resistant abx should clear
· Incorrect dx
· Incorrect dose, route, frequency of administration
· Depressed patient immune status
· Poor owner compliance
· Abx resistance
· Presence of puss and a foreign body
· Presence of a biofilm
· Pharmacokinetic drug interactions
· Abx antagomism
· Pharmacokinetic problems – poor oral absorption, intestinal metabolism ect.
· MIC does not test for synergistic relationships
· MIC does not account for local conditions such as poor blood flow, pus, ect.



· Use of abx selects for resistance in both pathologic and commensal bacteria
· Resistance to fluoroquinolones
· Primarily mutation in genes for DNA gyrase A & B, and topoisomerase IV
· Plasmid-mediated quinolone resistance also occurs
· Increases in MIC can occur by mutations that maintain bacterial impenetrability
· Increasing activity of efflux pumps – these are often able to efflux multiple types of abx and can lead to multi-drug resistance when they are upregulated
· Decreasing influx via outer membrane protein downregulation
· Resistance to amoxicillin
· Primarily mediated by B-lacatamases – often transmitted horizontally via plasmids, ect
· 
· All Ecoli cultured initially were susceptible to abx
· Within 7d of therapy all Ecoli isolated were resistant the abx administered to the patient (either amoxicillin or enrofloxacin)
· All Ecoli isolated resistant to enrofloxacin were resistant to multiple drug classes – due to increase efflux pump activity and mutations in DNA gyrase and topoisomerase

1. T or F: Wild type bacteria are susceptible to all antibiotics.
2. List 4 types of bacteria that most commonly exhibit antimicrobial resistance: 


3. T or F: the MIC can be estimated based on the size of the zone of inhibition in a Kirby-Bauer test.
4. Define the following: 
a. MIC

b. MIC90


c. MBC

5. T or F: For most tissues, non-protein bound plasma levels reflect interstitial antibiotic concentration
6. A 2yr old Labrador has pyoderma that has failed empiric antibiotic therapy with cephalexin at an appropriate dose. A culture is performed and a multi-drug resistant Staph pseudintermedius is cultured. The MIC reports resistance to all antibiotics except for intermediate susceptibility to enrofloxacin. What is the best treatment choice for this dog: 
a. Do nothing and see if the dog’s own immune system will clear the infection
b. Have the laboratory perform and extended antibiotic panel (including “top-shelf” antibiotics such as linezolid) and see if something on there is susceptible
c. Try a combination of antibiotics that the bacteria is resistant to see if they will be synergistic in treating the infection (ie TMS and Clavamox)
d. Treat with a dose of enrofloxacin that is higher than the minimum label dose (ie 20 mg/kg SID)
7. Explain the 90/60 rule: 


8. Susceptibility data is based off of: 
a. Information about the MIC of a specific isolate and dosing guidelines of a particular antibiotic
b. Information about MIC distribution of a specific bacteria and dosing guidelines of a particular antibiotic
c. Information about MIC distribution of a specific bacteria and achievable plasma concentrations of a particular antibiotic
d. Information about MIC distribution of a specific bacteria and achievable tissue concentrations of a particular antibiotic

9. List three tissues in which plasma antibiotic levels may not accurately reflect interstitial antibiotic levels:


1. What characteristic of a drug will allow better penetration into these tissues?


1. E coli resistance to fluoroquinolnes is primarily achieved by alterations in which genes: 

2. List some secondary methods of resistance to quinolones: 


3. E coli resistance to amoxicillin is primarily achieved by: 


4. T or F: Within 7 days of antibiotic therapy all isolated E coli were resistant to the administerd antibiotic.
5. [bookmark: _GoBack]T or F: Ecoli that showed resistance to fluoroquinolones were often considered multi-drug resistant.
