	Drugs that Target the Cell Wall: Beta Lactam - cidal

	Drug
	Mechanism of Action
	Spectrum
	Pharmacokinetics
	Toxicity
	Dose
	Other

	Natural Penicillins

	Penicillin G
	
	
	
	
	
	

	Aminopenicillins

	Ampicillin
	
	
	
	
	
	

	Amoxicillin
	
	
	
	
	
	

	Extended-spectrum Penicillins

	Carbenicillin
	
	
	
	
	
	

	Ticarcillin
	
	
	
	
	
	

	Piperacillin
	
	
	
	
	
	

	Carbapenems   - not for methicillin resistant staph or resistant strains of E.faecium ; able to penetrate porin channels that usually exclude other doses. Time-dep

	Imipenem
	Binds to PBP on cell wall. Interferes with bacterial cell wall synthesis

PBP-1 and -2
Quick cidal effect
Post antibiotic effect
	G+ O2
G- O2
Obligate aO2
ESBL
Pseudom.
Actinomy
Nocardia


	Minimal PT-binding
High bioavail (IM, SQ)
Not PO.
Wide distribution to ECF (not CSF)
Crosses placenta/ milk.
Metabolism: kidney
Elimination: kidney (25% non renal mechanism)
	GI
Neuro – seizures/tremors
	-
	Administered with cilastatin because is susceptible to degradation by dehydropeptidase-1 (DHP-1). Cilastatin is DHP-1 inhibitor.

	Meropenem
	Same
	Same

	Minimal PT-binding.
High bioavail.
Wide distribution to ECF (CSF and bile)
Some metabolism to inactive metabolite.
Mostly renally excreted unchanged
	GI









	-
	[bookmark: _GoBack]Activity is = or > imi.. Better for G-, less for G+
More soluble.
Can be given in less fluid volume, more rapidly.
Not as nephrotox.
Not as neurotox.

	Cephalosporins 1st generation – not for methicillin resistant Staph

	Cefazolin
Cephalexin
	Inhibit cell wall synthesis by preventing cross-linking of peptidoglycan. However, unlike many penicillins, cephalosporins are resistant to β-lactamase produced by Staphylococcus spp.
	G+
G-
Staph
aO2 (unpredic)

G+ > G-
	Generally poor oral absorption – most are given parenterally

Wide distribution throughout body. High [ ] in blood, urine, pleural fluid, bile, pericardial fluid, synovial fluid, bone. Poor prostatic penetration.

Mostly renal elimination, excreted in urine unchanged
	V+
D+
Co-admx with aminoG = increase nephrotox, 
	May need to reduce dose with renal disease
	Compared to aminopen: excellent activity against penicillase producing Staph and greater activity against Pasteurella 

Resistant bacteria include Bordetella, Campylobacter, Pseudomonas aeruginosa.



	Cephalosporins 2nd  generation

	Cefoxitin
Cefuroxime
	same
	G+
G-
Staph
aO2

More G- than 1st gen

Cefoxitin: excellent against aO2 – otherwise moderate
	Cefuroxime: good CSF penetration
	Same
















	Same
	

	Cephalosporins 3rd generation

	Ceftiofur
Cefotaxime*
Ceftriaxzone
Cefpodoxime
Ceftazidime*
Cefoperazone*
Cefovecin
	same
	G+
G-
Staph
aO2
*Pseudo

G+ < G-
	Ceftriaxone/ceftazidime: good CSF penetration
	Same

	Same
	Susceptible Gram-negative bacteria include Escherichia, Klebsiella, Proteus, Pasteurella, Haemophilus, Actinobacillus, Salmonella

Antipseudomonal: less active than other third-generation drugs

	Vancomycin
	
	
	
	
	
	




	Drugs that Target Ribosomes: Bactericidal

	Drug
	Mechanism of Action
	Spectrum
	Pharmacokinetics
	Toxicity
	Dose
	Other

	Aminoglycosides

	Gentamycin
	
	
	
	
	
	

	Amikacin
	
	
	
	
	
	




	Drugs that Target Ribosomes: Bacteriostatic

	Drug
	Mechanism of Action
	Spectrum
	Pharmacokinetics
	Toxicity
	Dose

	Other

	Tetracyclines

	Doxycycline
	
	
	
	
	
	

	Minocycline
	
	
	
	
	
	

	Phenicols

	Chloramphenicol
	
	
	
	
	
	

	Lincosamides

	Clindamycin
	
	
	
	
	
	

	Macrolides and Azalides

	Erythromycin
	
	
	
	
	
	

	Clarithromycin
	
	
	
	
	
	

	Azithromycin
	
	
	
	
	
	

	Tylosin
	
	
	
	
	
	







	Drugs that Target Nucleic Acids

	Drug
	Mechanism of Action
	Spectrum
	Pharmacokinetics
	Toxicity
	Dose
	Other

	Fluoroquinolones

	Ciprofloxacin
	
	
	
	
	
	

	Enrofloxacin
	
	
	
	
	
	

	Marbofloxacin
	
	
	
	
	
	

	Ofloxacin
	
	
	
	
	
	

	Pradofloxacin
	
	
	
	
	
	

	Rifamycin
	
	
	
	
	
	

	Metronidazole
	
	
	
	
	
	



	Drugs that Inhibit Folic Acid Synthesis

	Drug
	Mechanism of Action
	Spectrum
	Pharmacokinetics
	Toxicity
	Dose
	Other

	Sulfonamides

	Trimetoprim Sulfa
	
	
	
	
	
	



	Miscellaneous Antimicrobials

	Drug
	Mechanism of Action
	Spectrum
	Pharmacokinetics
	Toxicity
	Dose
	Other

	Oxazolidinones

	Linezolid
	
	
	
	
	
	

	Daptomycin
	
	
	
	
	
	



· Penicillin-binding proteins (PBPs) are bacterial proteins that bind to penicillin and other antibiotics of the β-lactam class. Penicillin-binding proteins are generally enzymes involved in peptidoglycan biosynthesis, so contribute essential roles in bacterial cell wall biosynthesis.
· Beta-lactams are weak acids – which favor oral absorption, though many are destroyed by GI acidity.
· Distribution limited to ECF (Vd of unbound < =0.3L/kg)
· Penicillins in general:
· are able to achieve concentrations adequate to kill or inhibit susceptible bacteria in most tissue fluids, though high doses may be required to obtain adequate concentrations in joint, pleural and peritoneal cavities
· are generally excluded from CNS, prostate and eye
· are charged at physiological pH and lipid insoluble, so do not readily enter living cells
· show enhanced entry across biological membranes and through blood–brain and blood–CSF barriers in the presence of inflammation (this does not apply to the prostate or blood–bronchus barrier)
· may reach concentrations in inflamed tissues that exceed plasma concentrations
· undergo minimal hepatic metabolism, except for ampicillin
· are eliminated by glomerular filtration and renal tubular secretion: 60–100% of drug is excreted in urine unchanged, resulting in very high concentrations in urine. Urine:plasma ratios are of the order of 200–300:1
· cross the placenta slowly
· are not all stable in gastric acid; some have to be given parenterally
· may have their systemic availability after oral administration delayed and/or reduced by ingesta (e.g. with cloxacillin and ampicillin but less so with amoxicillin)
· have a time-dependent mode of bacterial killing, so that plasma concentrations should be maintained above the MIC of the pathogen for as long as possible throughout the dosing interval.
· The pharmacokinetic features and toxicity of the cephalosporins are similar to those of penicillins except that they cross the placenta well.They are primarily excreted by the kidney (with a few exceptions). Some penetrate the CSF well but not the orally active drugs. Elimination is relatively rapid for most except cefovecin.
· Most orally active cephalosporins have short half-lives (usually less than 1 h) and are excreted largely unchanged in urine
· Most half-lives are short (usually less than 1 h) and excretion is largely renal, although some hepatic metabolism occurs for some of these drugs. The exception is cefovecin which has a very long elimination half-life following subcutaneous administration.

