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Before starting antimicrobial therapy, 
following questions should be asked:

1. Is an antimicrobial agent indicated on the basis of 
clinical findings?

2. Have appropriate clinical specimens been obtained 
to establish a microbiologic diagnosis?

3. What are the likely etiologic agents for the patient’s 
illness?

4. What measures should be implemented to prevent 
further exposure?



2

3/23

Further questions after the identification of a 
specific microbial pathogen based upon 
specific microbial tests 

1. Can a narrower-spectrum agent be substituted for 
the initial empirical drug?

2. Is one agent or a combination necessary?
3. What is the optimal dose, route of administration, 

and duration of therapy?
4. What specific tests should be undertaken to identify 

patients who will not respond to treatment?
5. What adjunctive measures can be undertaken to 

eradicate the infection? (surgery, drainage of 
abscess. . . )
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Empirical antimicrobial therapy:

• The use of antimicrobial agents before the pathogen
responsible for a particular illness or the susceptibility 
to a particular antimicrobial agent is known.



3

5/23

Approach to empirical therapy I

• Clinician should conclude that there is anatomic
evidence of infection (e.g. pneumonia).

• Specimens should be obtained for laboratory
examination.

• A microbiologic diagnosis should be formulated with
the history, physical examination, and immediately
available laboratory results (e.g. Gram’s stain)

6/23

Approach to empirical therapy II

• The necessity for empirical therapy should be 
determined.

• Empirical therapy is indicated when there is a 
significant risk of serious morbidity.

• Treatment should be instituted taking into account the
most likely pathogens responsible for the patient’s
illness.
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Antimicrobial therapy of infections with 
known etiology

Properly obtained and processed specimens for 
culture yield reliable information about the cause of 
infection frequently.
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In the case of following conditions microbial 
confirmation may not be obtained:

• Sample error
• Noncultivable or slow-growing organism
• Requesting bacterial cultures when infection is due to

other organisms
• Not recognizing the need for special media or

isolation techniques
• The present culture technique may be inadequate to

identify all cases of the disease.
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Guiding antimicrobial therapy of established 
infections

• Susceptibility testing
• Specialized assay methods (β-lactamase assay, 

synergy studies).
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Pharmacokinetic aspects

Bactericidal agents can be divided into two groups.
Agents that exhibit:

• Concentration-dependent killing (aminoglycosides, 
quinolones)

• Time dependent killing (β-lactams, vancomycin).
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Post antibiotic effect (PAE)

• Persistent suppression of bacterial growth after
limited exposure to an antimicrobial agent.

• Most antimicrobials possess significant in vitro 
postantibiotic effects (≥ 1.5 h) against susceptible 
Gram-positive cocci.

• In vivo PAE’s are usually longer than in vitro PAE’s
due to postantibiotic leukocyte enhancement.

• Drug concentrations of the agents that lack
postantibiotic effect should be maintained above the 
minimal inhibiting concentration for the entire dosage 
interval.
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Antimicrobial Agent Combinations

Antimicrobial combinations should be selected for 
one or more of the following reasons:

1. To provide broad-spectrum empirical therapy in 
seriously ill patients.

2. To treat polymicrobial infections.
3. To decrease the emergence of resistant strains.
4. To decrease dose-related toxicity by using reduced 

doses of one or more components of the drug 
regimen.

5. To obtain enhanced inhibition or killing.
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Antimicrobial agents may be synergistic by:

• Blockade of sequential steps in a metabolic 
sequence (trimetoprim + sulfamethoxazole)

• Inhibition of enzymatic inactivation (β-lactamases)
• Enhancement of antimicrobial agent uptake 

(penicillins + aminoglycosides)
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Mechanisms of antagonistic action

• Inhibition of -cidal activity by -static agents

• Induction of enzymatic inactivation
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Antimicrobial prophylaxis

The use of antimicrobial agents in preventing infections.

• Surgical prophylaxis

• Nonsurgical prophylaxis
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Thank you...


