










Jill E Maddison in Small Animal Clinical Pharmacology (Second 
Edition), 2008. 

Bactericidal drugs: Beta lactams, Aminoglycosides, 
Fluoroquinolones, Daptomycin, Vancomycin 
 
Bacteriostatic drugs: Macrolides, clindamycin, sulfonamides, 
linezolid 



- Bacterial species: 

- Tolerance: 

persister

Nature Reviews Microbiology (2017) 





- Concentration of drug  Eagle effect

HARRY EAGLE, M.D., AND A. D. MUSSELMAN, 1948 



- Inoculum effect: In other words over-abundance of drug-target. 
Originally described in beta-lactams especially in ESBL producers, but 
seen in others as well.  

- May explain benefit of using Clindamycin + beta-lactam.  

Kanamycin, but not chloramphenicol, led to IE in E. coli strain BL21.  

Oct 2012 · Molecular Systems Biology 





body does to the drug

drug does to the body



Summary of Drug Absorption Plasma Protein Binding and Drug Distribution  

Feigin and Cherry, 2016 



Renal function 

Feigin and Cherry, 2016 



• Area under the curve: 

blood drug levels over time

• Clearance: 

• Half life: 

• Volume of distribution: Feigin and Cherry, 2016 



Time dependent killing: 
The maximal rate of killing 
is quickly saturated at 
reasonably low multiples of 
the MIC, i.e. greater T>MIC 
equals more bactericidal 
activity.  
 
Antibiotics: 
Beta-lactams 
Macrolides 
Vancomycin 
Linezolid 
Tetracyclines 
Clindamycin 
 

Conc. dependent killing: 
The magnitude of 
antimicrobial effect 
increases in direct 
proportion to increasing 
drug concentrations, i.e. 
greater AUC>MIC equals 
more bactericidal activity.  
 
Antibiotics: 
Fluoroquinolones 
Aminoglycosides 
Metronidazole 
Daptomycin 
 
 



Low dose amoxicillin: 40-45 mg/kg daily 
High dose amoxicillin: 90-150 mg/kg daily 

Pediatrics in Review. November 2013, 34(11) 



Br J Clin Pharmacol. 1995 Jun;39(6):605-9. Pediatrics. 2004 Jul;114(1):e111-8. 





• Molecular weight: 

 

• Lipophilic vs. hydrophilic: 



• Plasma protein-binding affinity: 



• Pt’s age and on-going inflammation 

- Ceftriaxone:  

19.5 ± 10.1 vs. 16.8 ± 8.4 ug/mL
7.2 ± 1.8 vs. 2.6 ± 0.5 ug/mL

 



Int J Antimicrob Agents. 2005 Nov;26(5):408-11 









Nature 499, 394–396 (25 July 2013) 



IMF report Dec 2014 



Review of AMR: report sponsored by UK govt in 2014 





Global antimicrobial consumption in livestock in milligrams per 10 km2 pixels (Top) and average SD of estimates of 

milligrams per PCU (Bottom). 

Thomas P. Van Boeckel et al. PNAS 2015;112:5649-5654 
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Antimicrob Agents Chemother. Apr 2012; 56(4): 2181–2183. 







JAMA. 2016;315(17):1864-1873 



South Atlantic: 58% South Atlantic: 12% 



South Atlantic: 35% 



<0.25% 49% 





JAMA. 2016;315(17):1864-1873 







empiric coverage 

synergy

delay the emergence of resistance 





• Empiric combination therapy was associated with  

- decreased 28-day mortality 

- increases in mechanical ventilation-free days 

- pressor-free days 



• Increasing prevalence of MDR GNRs makes it harder to not do 
double coverage 



• Patient characteristics should be an important determinant when 
choosing empiric therapy 



- Enterococcus: Ampicillin + AG 

- S. viridans: Penicillin + streptomycin  

- S. aureus: Nafcillin + low-dose Gentamicin 

- P. aeruginosa : Carbenicillin + gentamicin 



200 patients with P. aeruginosa 
bacteremia

No 
significant correlation

444 cases of Gram-negative bacteremia
80% clinical response rate in patients who received antibiotic 

therapy that was synergistic against the organism 



Virulence. 2013 Nov 15; 4(8): 734–739. 



- lower 28-day mortality than monotherapy (4.2% versus 8.8%; P = 0.04) 

- however, the additional benefit of fluoroquinolones was not evident for 
critically ill patients 

 

Caveat: FQ dosing in children is not well studied and has an FDA black box 
warning 

 



• In vitro data: 

• Clinical data: 






