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

1.

N

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

Is one agent or a combination necessary?

What is the optimal dose, route of administration,
and duration of therapy?

What specific tests should be undertaken to identify
patients who will not respond to treatment?

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.
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Approach to empirical therapy |

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

« Specimens should be obtained for Ilaboratory
examination.

* A microbiologic diagnosis should be formulated with
the history, physical examination, and immediately
available laboratory results (e.g. Gram’s stain)
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Approach to empirical therapy Il

* 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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Meningitis
Neonate Group B streplococous, ampicillin « cephatosparin hempicillin + aminoglycoside,
E coli listeria (third-genaration] chloramphenscol
Child Hinfuenzae preumocorcut.  Cefiriadong orcefotaxime = Chioramphenical
At Freumacoccus, meningo- Cefiarone, ceflaxime Vancomycin + cefiriaxane o
Loccus cefotaxime!
Frnumonia
Heonate A3 in necnatal meningits e N L Py
Child Preumococous, § auneus, Ceftriavone, celuromime, Ampicillin-sulbactam
Vit L s I :
Adult jcommunity-acquired] Preumacoccus, mycoplasma,  Outpatient: Erythromycin, Outpatient: Azithromytin,
legionella, Hinfluenrae, amaxicillin, denyeyeline clasithromycin quinoiang
§ aureus, C prsumania, Inpatient: Macrohde! « Inpatient: Macralide +
cobiorms cefotamme, ceftriasone piperacillin-tazobactam,
treareillen-clmvulanate, or
cefuroxime quinolone
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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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leig 51=1. Empirc antimicrobsal therapy based on mecrobiclogc ooy,

Suspected or Proved Dissase |
or Pathogen Dvugs of First Choice Anernntive Drugs
Gram-negative coccl (serabic) B
Movmuwla (Brantameia) catarrhpks TMP-5M2," I [S0Cond- of
i mp:ulmpm [ E:mmrwn quinciong, clartheoaye
Neisena gonarchoeae Caftnaxone, celixime, quincions Spectinomycin, celomitin
Neizsona manngis Penicillin G Chioramphanicol, cephalosporin (g

generation)!
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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 technigue 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 (B-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,
guinolones)

» Time dependent killing (B-lactams, vancomycin).
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Table 51-5. Antimicrobial agents that require dosage adjustment or are contraindic ated
in patients with renal or hepatic impairment
Dosage Adpustment Nesded Contralndicated in Aenal Dotage Adjuitment Heeded

in Renal Impairment Impatrmant In Hepatic 1mpl|lmi.ﬁl.
Agyclowie, adefovir, amantadine, Cidofovin, itraconazole (Tv) Amprenavir, casgdlunigin
aminogiycoides artreonam, cephalosporing,' methenamine, nalidinic acid, chloramgphenicol clindamycin,
claritheanmytin, cycloserine, dadanoline natrodurantoen, ribavinin, erythromycin, indingvir,
ethambutol fameciclodr, Tuconazole. focytosine, sulfonamides {long-actingl metronidarole, rimantadine,
foscarmiet, ganciclovi, lmipenem, lmivdine tetracylicis VCORAR O

meropenem, penicilling, | quinalones.®
rimandading, stmasdine, terbinafine,
tremathoprim-sulfamethotnnobe, valacyclm,
wanicomyein, makitabine, sidevuding

Except cofoperarone snd celmiansne

Escept doxyryclng and possibly mincoycline

“Eucept antistaptylococcal perscilling leg nafcillin and dickoxaciling
*Expepd trovafloxacin and maxifloxacin
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Table 51-6. Cerobrospinal fluid (CSF) penetration of selected antimicrobials.

CSF Cancentration (Uninflamed C5F Concentration (Inflamed
Meninges) as Percent of Serum | Meninges) as Percent of Serum
Antimicrobial Agent Concentration Concentration
Ampacillin 2-3 2=-100
Aztreonam 2 5
Calotaxime 225 27-36
Ceftazidime 07 2040
Ceftriaxona 0.8-1.6 16
Cefuroxime 20 17-88
Ciprafloxacin 6-27 26-37
Imipenem a1 11-41
Meropenem 0-7 1-52
Matcillin 2-15 =27
Penicillin G 1-2 818
Sulfamethoxazole 40 12-47
Trimethoprim <41 12-69
Vancomyein 0 1-53

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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Table 51-4. Antibacterial agents with in vitro
postantibiotic effects = 1.5 hours,

Against gram-positive Against gram-negative
cocci bacilli
Aminoglycosides Aminoglycosides
Carbapenems Carbapenems
Cephalosporins Chloramphenicol
Chioramphenicol Quinolones
Clindamycin Rifampin
Macrolides Tetracyclines
Oxazolidinones
Penicillins
Quinolones
Quinupristin-dalfopristin
Rifampin

Sulfonamides

Tetracyclines

Trimethoprim

Vancomycin 1723

N
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Antimicrobial Agent Combinations

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

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

To treat polymicrobial infections.

To decrease the emergence of resistant strains.

To decrease dose-related toxicity by using reduced
doses of one or more components of the drug
regimen.

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 (-lactamases)

+ Enhancement of antimicrobial agent uptake
(penicillins + aminoglycosides)

19/23

Mechanisms of antagonistic action

 Inhibition of -cidal activity by -static agents

* Induction of enzymatic inactivation
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Table 51-3. Bacteriostatic and bactericidal
antibacterial agents.

e ————————————

Bactericidal agents Bacteriostatic agents
Aminoglycosides Chloramphenicol
Bacitracin Clindamycin
Beta-lactam antibiotics Ethambutol
Isoniazid Macrolides
Metronidazole Nitrofurantoin
Polymyxins Novobiocin
Pyrazinamide Oxazolidinones
Quinolones Sulfonamides
Quinupristin-dalfopristin Tetracyclines
Rifampin Trimethoprim
Vancomycin
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Antimicrobial prophylaxis

The use of antimicrobial agents in preventing infections.

« Surgical prophylaxis

* Nonsurgical prophylaxis
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Thank you...
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