Infectious Diseases—Clinical Use and Misuse of Antibiotics
Terms and Concepts
Bacteriocidal

Bacteriocidal drugs kill sensitive organisms causing the organism “level” to fall rapidly after it is exposed to the drug.

1) Induces lethal changes in microbial metabolism or block activities essential for viability

2) Less likely to cause resistance
3) Includes most drugs – beta-lactams, quinolones, aminoglycosides (AMG), and macrolides
Bacteriostatic


Bacteriostatic drugs inhibit the growth of the bacteria and do not kill it, causing the number of organisms to remain relatively constant after drug exposure.

1) Require immunologic mechanisms to eliminate the organisms

2) More likely to cause resistance
3) Includes sulfonamides and tetracyclines.
Antimicrobial Spectrum

1) Narrow-spectrum drugs – have activity against a single species or a limited group of pathogens (penicillin)

2) Broad-spectrum drugs – have activity against a wide range of drugs (fluoroquinolones)

3) Always choose the narrowest spectrum 1st when possible – less likely to cause superinfection and development of bacterial resistance
Culture and Sensitivity


Culture and sensitivity determines the exact organism responsible for an infection and the antibiotics that it is sensitive or resistant to.  Take 72 hours for result; therefore start with empiric therapy and switch after results.  The organism is classified as having susceptibility, intermediate sensitivity, or resistance based on the minimum inhibitory concentration to the drug tested.  MIC is the lowest concentration of the drug that inhibits bacterial growth.
Microbial Resistance


Microbial resistance often develops over time due to misuse of the drug (i.e. short duration, dose too low or recurrent infections leading to resistance.  

Can be innate or acquired and occurs by several mechanisms

1) Inactivation of the drug by microbial enzymes – beta-lactamase and AMG

2) Decreased accumulation of the drug by microbe – quinolones and AMG

3) Reduced affinity of the target microbe by the drug – i.e. alteration in bacterial cell so antibiotic cannot recognize and target the bacteria.  Occurs with beta-lactams, quinolones, macrolides, tetracyclines, and AMG

4) Alteration in microbe so it can multiply itself and thrive despite presence of the drug – occurs with sulfonamides

5) Increased amount of drug pumped out of bacterial cell – beta-lactams, quinolones, and tetracyclines.

Factors contributing to resistance

1) Frequent administration of antimicrobials in either minor self-limiting infections or viral infections

2) Inadequate patient education on the proper use of antimicrobials – i.e. complete therapy despite feeling better

3) The availability and marketing of broad-spectrum antimicrobials

4) The widespread use of antimicrobials in farming and the maintenance of livestock

5) Administration of antibiotics to satisfy the patient’s expectations

6) Administration of antimicrobials as prophylaxis in a clinical setting with a low risk of infection

7) Prescribing broad spectrum vs. narrow spectrum antibiotics

8) Unfamiliarity with local/geographical resistance patterns

9) Unfamiliarity with causes of resistance – beta-lactam resistance to strep pneumoniae is due to penicillin-binding proteins NOT production of beta-lactamase.  Therefore, administration of beta-lactamase inhibitor will NOT overcome streptococcal resistance

10) Inappropriate dosing and duration of antimicrobial therapy.  Must use highest possible dose for the recommended duration of therapy
Selection of Appropriate Antibiotics


Selection of appropriate antibiotics is based on the type of infection, status of the patient, and drug properties
Type of Infection


Antibiotic choice will be based on lab results or knowledge of most common organisms causing various types of infections and drugs of choice for these infections (empiric therapy).  Empiric therapy is used initially until lab results are available or for treatment of minor URI and UTI because of predictability of causative organisms and their sensitivity.
Patient Status

1) Pregnancy – Penicillins, cephalosporins, and macrolides are the safest to use in pregnancy

2) Allergy – get allergy history and details.  Remember to avoid cephalosporins if the patient has history of anaphylaxis to penicillin

3) Immune status – be aware of disease states that compromise immune function

4) Age – increased age changes pharmacokinetics and pharmacodynamics – i.e. decreased renal function requires the dose of the renally eliminated drugs to be reduced

5) Hepatic or renal impairment – affects ability to metabolize and eliminate drug

6) Abscesses – drain them.  Many antibiotics can’t penetrate.  Choose broad-spectrum antibiotic with anaerobic coverage
Drug Properties 


Consider:

1) MOA

2) Spectrum

3) Indications

4) Kinetics

5) ADRs

6) DDIs

7) Cost

8) Convenience

SEE ATTACHED CHART

Drugs to Treat Tuberculosis


SEE PAC 04 HANDOUT FOR TB DRUGS
