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Principles of Antimicrobial Therapy 

 



SELECTION OF 

ANTIMICROBIAL AGENTS 
Selection of the most appropriate antimicrobial agent requires 
knowing 

1) the organism’s identity 

2) the organism’s susceptibility to a particular agent 

3) the site of the infection 

4) patient factors 

5) the safety of the agent and 

6) the cost of therapy. 

However, some patients require empiric therapy (immediate 
administration of drug(s) prior to bacterial identification and 

susceptibility testing) 



 



A. Identification of the infecting organism 
A rapid assessment of the nature of the pathogen can sometimes be made on the basis of the 
Gram stain, which is particularly useful in identifying the presence and morphologic features 
of microorganisms in body  fluids that are normally sterile (blood, serum, cerebrospinal fluid 
[CSF], pleural fluid, synovial fluid, peritoneal fluid, and urine). 

B. Empiric therapy prior to identification of the organism 
Ideally, the antimicrobial agent used to treat an infection is selected after the organism has 
been identified and its drug susceptibility established.  

1- Timing: 
Acutely ill patients with infections of unknown origin For example, a neutropenic patient (a 
reduction in neutrophils) or a patient with meningitis (acute inflammation of the membranes 
covering the brain and spinal cord) require immediate treatment. If possible, therapy should 
be initiated after specimens 

for laboratory analysis have been obtained but before the results of the culture and 

sensitivity are available.   



2. Selecting a drug: 
Broad-spectrum therapy may be indicated initially when the organism is unknown 
or polymicrobial infections are likely. For example, gram-positive cocci in the 
spinal fluid of a newborn infant is most likely to be Streptococcus agalactiae which 
is sensitive to penicillin G. By contrast, gram-positive cocci in the spinal fluid of a 
40-year-old patient are most likely to be S. pneumoniae. This organism is 
frequently resistant to penicillin G and often requires treatment with a high-dose 
third generation cephalosporin (such as ceftriaxone) or vancomycin  

C. Determining antimicrobial susceptibility of infective organisms: 
Some pathogens, such as Streptococcus pyogenes and Neisseria meningitidis, usually 

have predictable susceptibility patterns to certain antibiotics. 

In contrast, most gram-negative bacilli, enterococci, and staphylococcal species often 

show unpredictable susceptibility patterns and require susceptibility testing to 

determine appropriate antimicrobial therapy. The minimum inhibitory and bactericidal 

concentrations of a drug can be experimentally determined.  



 



 



 



 



 



 



 



F. Safety of the agent 

Antibiotics such as the penicillins are among the least toxic of all 

drugs because they interfere with a site or function unique to the 

growth of microorganisms. Other antimicrobial agents (for 

example, chloramphenicol) have less specificity and are reserved 

for life-threatening infections because of the potential for serious 

toxicity     to the patient.  

G. Cost of therapy 

Often several drugs may show similar efficacy 

in treating an infection but vary widely in cost. 

For example, treatment of methicillin-resistant  



 



 



 



 



 



 



COMBINATIONS OF ANTIMICROBIAL 

DRUGS: 

 



DRUG RESISTANCE: 

 



 



PROPHYLACTIC USE OF ANTIBIOTICS 

 



 



Cell Wall Inhibitors 

 



 



 



 





 



 



 



 



 



 



 



 



 



 



 


