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In vitro  susceptibi l ity tests are performed on  microorganisms suspected of causing disease,  particularly if the 
organism  is thought to belong to a species that may exhibit resistance to frequently used  antimicrobial  agents.  
The tests are also important in  resistance survei l lance,  epidemiological  studies of susceptibi l ity and  in  
comparisons of new and existing agents.  

Di lution  procedures are used  to determine the minimum inhibitory concentrations (MICs) of antimicrobial  
agents and  are the reference method for antimicrobial  susceptibil ity testing.  MIC methods are used  in  
resistance survei l lance,  comparative testing of new agents,  to establ ish  the susceptibil ity of organisms that 
give equivocal  results in  routine tests,  for tests on  organisms where routine tests may be unrel iable and  when 
a quantitative result is required  for cl in ical  management.  In  di lution  tests,  microorganisms are tested for their 
abi l ity to produce visible growth on  a series of agar plates (agar d i lution) or in  broth  (broth di lution) containing 
serial  d i lutions of the antimicrobial  agent.  

The lowest concentration of an  antimicrobial  agent (in  mg/l) that,  under defined in vitro  conditions,  prevents 
the appearance of visible growth of a microorganism  within  a defined period  of time is known as the MIC.  The 
MIC is a guide for the cl inician to the susceptibi l ity of the organism  to the antimicrobial  agent and aids 
treatment decisions.  Careful  control  and  standardisation  is  required  for intra- and  inter-laboratory 
reproducibi l ity,  as results may be significantly influenced by the method used.  I t is general ly accepted  that 
broth  MIC tests are reproducible to within  one doubl ing d i lution of the real  end  point (i .e.  ?  one wel l  or tube in  
a doubl ing  d i lution  series).  

Broth dilution  is  a technique in  which  containers holding identical  volumes of broth  with  antimicrobial  agent 
solutions in  incremental ly (usual ly geometrical ly) increasing concentrations are inoculated with  a known 
number of microorganisms.  

Broth microdilution  denotes the performance of the broth  d i lution test in  microdilution  trays.  

The method described  in  th is part of ISO 20776 is intended for the testing  of pure cultures of aerobic bacteria 
that are easily grown by overnight incubation  on  agar and  grow wel l  in  Mueller-Hinton broth,  which  may be 
supplemented.  The broth  microdilution  method  described  in  this part of ISO 20776 is essential ly the same as 
those used  in  many countries,  including  France[1 ] ,  Germany[2],  Sweden [3],  the United  Kingdom [4] ,  and  the 
United States[5].  The method is also essential ly the same as the broth microdilution  method published  by the 
European  Committee on  Antimicrobial  Susceptibi l ity Testing  (EUCAST)[6] .  Al l  these methods are based on  
those described  by Ericsson and  Sherris[7].  
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WARNING — The use of this part of ISO 20776 may involve hazardous materials,  operations and 
equipment.  This part of ISO 20776 does not purport to address all  of the safety problems associated 
with  its use.  It is  the responsibility of the user of this part of ISO 20776 to establish appropriate safety 
and health  practices and determine the applicability of regulatory l imitations prior to use.  

1  Scope 

This part of ISO 20776 describes one reference method,  broth microdilution,  for determination  of MICs.  The 
MIC reflects the activity of the drug  under the described  test conditions,  and  can be interpreted  for cl inical  
management purposes by taking  into account other factors,  such as drug  pharmacology or bacterial  
resistance mechanisms.  This al lows categorization  of bacteria as “susceptible” (S),  “ intermediate” (I ),  or 
“resistant” (R).  I n  addition,  MIC d istributions can be used  to define wild  type or non-wild  type bacterial  
populations.  Although  cl inical  interpretation  of the MIC value is beyond the scope of this  part of ISO 20776,  
modifications of the basic method are required  for certain  antimicrobial  agent -  bacteria combinations to 
faci l itate cl inical  interpretation.  These modifications are included in  a separate table.  I t is advisable to compare 
other susceptibi l i ty testing  methods (e.g.  routine methods or diagnostic test devices) with  this reference 
method for val idation,  in  order to ensure comparable and  rel iable results.  

2 Terms and definitions 

For the purposes of th is document,  the fol lowing terms and  definitions apply.  

2.1  
antimicrobial  agent 
substance of biological,  semi-synthetic or synthetic origin  that inhibits the growth of or ki l ls bacteria,  and  is 
thus of potential  use in  the treatment of infections 

NOTE Disinfectants,  antiseptics and  preservatives are not included  in  this definition.  

2.2 Antimicrobial  agents — properties 

2.2.1  
potency 
antimicrobially active fraction of a test substance,  determined  in  a bioassay against a  reference powder of the 
same substance 
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NOTE The potency is expressed as mass fraction  in  mil l igrams per gram (mg/g),  or as activity content in  International  

Units (IU) per gram,  or as a volume fraction  or mass fraction  in  percent,  or as an amount-of-substance concentration 
(mass fraction) in  mole per l i tre of ingredients in  the test substance.  

2.2.2 
concentration 
amount of an  antimicrobial  agent in  a defined volume of l iquid  

NOTE 1  The concentration  is expressed  as mg/l .  

NOTE 2  mg/l  ?  μg/ml  but i t is not recommended to use the unit μg/ml.  

2.3 
stock solution 
initial  solution  used  for further di lutions 

2.4 
minimum inhibitory concentration 
MIC 
lowest concentration that,  under defined in vitro  conditions,  prevents visible growth of bacteria within  a defined 
period  of time 

NOTE The MIC is expressed  in  mg/l .  

2.5 
breakpoint 
BP 
specific values of parameters,  such as MICs,  on  the basis of which  bacteria can be assigned to the cl inical  
categories “susceptible”,  “ intermediate” and  “resistant” 

NOTE For current interpretive breakpoints,  reference can be made to the latest publ ications of organizations 

employing  this reference method  (e.g.  CLSI  and  EUCAST).   

2.5.1  
susceptible 
S 
bacterial  strain  inhibited  in vitro  by a concentration  of an  antimicrobial  agent that is associated with  a h igh 
l ikel ihood  of therapeutic success 

NOTE 1  Bacterial  strains are categorized  as susceptible by applying  the appropriate breakpoints in  a defined 
phenotypic test system.  

NOTE 2  This breakpoint can be altered  due to changes in  circumstances (e.g.  changes in  commonly used  drug 

dosages,  emergence of new resistance mechanisms).  

2.5.2 
intermediate  
I  
bacterial  strain  inhibited  in vitro  by a concentration of an  antimicrobial  agent that is associated with  uncertain 

therapeutic effect 

NOTE 1   Bacterial  strains are categorized  as intermediate by applying  the appropriate breakpoints in  a defined 
phenotypic test system.  

NOTE 2  This class of susceptibi l i ty impl ies that an  infection due to the isolate can be appropriately treated in  body sites 
where the drugs are physiological ly concentrated  or when a high  dosage of drug  can  be used.  

NOTE 3   This class also indicates a “buffer zone”,  to prevent small ,  uncontrol led,  technical  factors from causing  major 

discrepancies in  interpretations.   

NOTE 4  These breakpoints can  be altered  due to changes in  circumstances (e.g.  changes in  commonly used  drug 
dosages,  emergence of new resistance mechanisms).  
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2.5.3 
resistant 
R 
bacterial  strain  inhibited  in vitro  by a concentration  of an  antimicrobial  agent that is associated  with  a h igh 
l ikel ihood  of therapeutic failure 

NOTE 1   Bacterial  strains are categorized  as resistant by applying the appropriate breakpoints in  a defined  phenotypic 
test system.  

NOTE 2  This breakpoint can be altered  due to changes in  circumstances (e.g.  changes in  commonly used  drug 
dosages,  emergence of new resistance mechanisms).  

2.6 
wild  type 
absence of acquired  resistance mechanisms to the antimicrobial  agent for a g iven strain  

2.7 
reference strain  
catalogued,  characterized  bacteria with  stable,  defined  antimicrobial  susceptibi l ity phenotypes and/or 
genotypes 

NOTE Reference strains are kept as stock cultures,  from which  working  cultures are derived.  They are obtainable 
from culture collections and  used  for qual ity control .  

2.8 Susceptibility testing method 

2.8.1  
broth dilution 
technique in  which  containers are fi l led  with  appropriate volumes of an  antimicrobial  solution,  employing 
incrementally (usual ly two-fold) increasing concentrations of the antimicrobial  agent and  appropriate volumes 
of broth  with  a defined  inoculum 

NOTE The aim of this method  is the determination  of the MIC.  

2.8.2 
microdilution  

performance of broth  d i lution  in  microdilution  trays with  a capacity of u  200 μ l  per wel l  

2.9 
broth  
fluid  medium used  for the in vitro  growth of bacteria 

2.1 0 
inoculum 
number of bacteria in  a suspension,  calculated  with  respect to the final  volume 

NOTE The inoculum is expressed  as colony-forming  units per mi l l i l itre (CFU/ml).  

2.1 1  
inoculum effect 
change in  MIC related  to change in  inoculum  
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