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Conventional methods for testing the susceptibility of bacteria to antibiotics are based on exposure of cul-

tured organisms to different concentrations of antibiotics. These methods may require three or more

days for common bacteria and up to several weeks for slow-growing bacteria, like Mycobacteria spp.

Conventional susceptibility testing methods include disk diffusion, broth dilution, agar dilution and gradient diffu-

sion (epsilometer test). Commercial platforms have been developed by manufacturers that use broth dilution in a

microtiter format (microbroth dilution) and are automated or semi-automated (e.g., VitekTM ; bioMerieux, St.

Louis, MO or MicroScanTM, Dade International, West Sacramento, CA). These platforms accommodate higher

volumes of tests and require less hands-on time than the manual methods, disk diffusion, agar dilution and gradi-

ent diffusion.

Genetic methods for assessing the antibiotic susceptibilities of bacteria offer several advantages over conven-

tional culture-based (phenotypic) methods.1 Genetic tests can be performed directly from clinical specimens, and

therefore isolation of an organism by culture becomes unnecessary.2 Genetic methods assess the “genotype” of the

organism, whereas conventional susceptibility techniques assess the “phenotype” or expression of the genotype

under artificial or laboratory conditions. Although debate exists among authorities about which of these assess-

ments is more clinically relevant, it seems reasonable that the lowest-risk approach for the patient is to determine

the genotype. This strategy may be especially important if one is dealing with serious life-threatening infections

such as endocarditis or osteomyelitis which require prolonged courses of antimicrobial therapy.3 In some cases,

genotypes may be discerned long before phenotypes can be determined because of the slow growth of an organ-

ism. With the recent availability of rapid-cycle real-time polymerase chain reaction (PCR), or rapid probe amplifi-

cation techniques, antibiotic resistance can be determined in less than one hour directly from patient samples or

for bacteria isolated by culture from these specimens.4 Some organisms are not easily cultured or cannot be cul-

tured; therefore, only genotypes can be determined.5 Genetic methods may lessen the biohazard risk that may

occur with the propagation by culture of an organism that is required for conventional test methods.

In some instances, genetic testing methods may have less utility than conventional susceptibility test methods.1

They may lack sensitivity when few organisms are present in a sample.2 Different assays are required for each

antimicrobial agent tested (individual antimicrobial agents may also be associated with multiple target genes or a

large array of mutations).3 A genetic method for resistance for some antimicrobial agents may not have been

defined.4 False-positive results may occur because of contamination of the sample with extraneous nucleic acid.

This last-mentioned problem is of particular concern when nucleic acid amplification techniques such as PCR are

used. The specificity, however, has been considerably enhanced with the development of enzymatic and chemical

sterilization techniques for amplified nucleic acid and the manufacture of closed systems for performing both

PCR and detection of amplified product.

Over the last decade, a broad range of innovative molecular techniques have been developed for detecting
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Methods for antimicrobial susceptibility test appear to be of value in assisting the clinician in the appro-

priate selection of antibiotics. The value of the in vitro antimicrobial susceptibility test is dependent on

how well it can predict efficacy of the drug in vivo. The outcome of an infection is dependent on host

defense mechanisms. The immunologic status of the patients should be considered when selecting antimicrobials

and when interpreting the effect of their use. One should minimize variables between in vivo and in vitro situations

because the in vivo environment cannot be accurately simulated. So, many countries have their own national com-

mittee for antimicrobial susceptibility test in order to standardize the procedure and the interpretation criteria.

Because routine susceptibility tests measure microbial inhibition, not bactericidal activity, and clinicians use drugs

that compromise host defenses, the measurement of bactericidal activity may become vital for each individual. To

date, no standards exist for bactericidal procedure and there are not standard interpretations for the results obtained.

Another issue is the testing of multidrug interaction. More than one antibiotic is used for most of seriously infected

patients, but the standard susceptibility tests are for only single drug.

Minimum inhibitory concentration (MIC) determination is most widely used to assess in vitro activity for clini-

cal categorization of clinical isolates. To convert MIC values into susceptible or resistant categories, reference is

made to the critical values recommended by national committees. The values are established on the basis of bac-

teriologic, pharmacokinetic and clinical criteria. The differences between the critical values recommended by the

various committees arise from the contrasting definitions of susceptibility and resistance. Differences in antibiotic

breakpoints have resulted from differences in clinical practice and interpretation of the parameters that are consid-

ered when breakpoints are set. Changes to breakpoints should be introduced only after the most careful considera-

tion and the education of clinical microbiologists and clinicians. The accurate methods for the detection of extend-

ed-spectrum beta-lactamase (ESBL) should be developed in the near future because the frequency of ESBL-pro-

ducing Enterobacteriaceae is rapidly increasing. In case of Streptococcus pneumoniae, the susceptibility criteria

for the strains isolated from cerebrospinal fluid should be reevaluated. And the standard procedures and the inter-

pretation criteria should be established for the unusual bacteria, such as Chryseobacterium spp., Flavobacterium

spp., Burkholderia spp., etc. The clinical spectrum of activity of an antibiotic takes the following items into

account: natural spectrum of activity, modal MICs of susceptible strains, pharmacokinetic data and clinical

results. The critical values and clinical antibacterial spectrum of antibiotics should be evaluated and defined regu-

larly by the national committee. And these results of evaluation and definition would be discussed internationally

to meet the consensus criteria for the interpretation of antibiotic susceptibility tests. 




