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Purpose

• To monitor test performance of the AST method in order 
to have reliable results and therefore improved patient 
care
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Why QC?

• Validating the entire AST method:

• Media
• Muller-Hinton agar

• MIC broth

• Antibiotic disks: potency, shelf life, storage

• MIC plates

• Incubation conditions

• Contamination

• Reading and interpretation
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Selection of quality control strains

• Use the recommended routine quality control strains to 
monitor test performance

• Quality control strains with defined resistance mechanisms 
can be used to confirm the ability to detect resistance 

• From culture collections or from commercial sources, i.e.:
• ATCC, American Type Culture Collection, 12301 Parklawn Drive, Rockville, 

USA

• NCTC, National Collection of Type Cultures, Health Protection Agency Centre 
for Infections, UK
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Quality control strains

EUCAST website, www.eucast.org
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EUCAST website, www.eucast.org
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Storage and subculture of control strains

• EQAsia webinar
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Storage and subculture of control strains

• Store strains at -80°C in duplicates:
• 1 “working” vial

• 1 “stock” vial

• QC strains can also be freeze-dried

• Subculture weekly from the “working” vial on appropriate non-
selective media and check for purity 

• Subculture from the purity plate each day for up to 7 days

• Fastidious microorganisms may be serially sub-cultured for 6 days

• When the “working” vial is depleted, subculture from the “stock” vial 
and prepare another “working” vial from the subculture 

EUCAST website, www.eucast.org
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Frequency

• Control tests should be set up and checked daily for all 
antibiotics which are part of routine panels and in routine use

• If performance is satisfactory (no more than 1 in 20 tests 
outside control limits) - testing frequency may be limited to 
once a week

• In addition, each new batch of Mueller-Hinton agar (for media 
prepared in-house) should be checked to ensure that zones 
are within range

EUCAST website, www.eucast.org
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• Each day that tests are set up, examine the results of the last 20 
consecutive tests

• Examine results for trends and for zones falling consistently 
above or below the target

• If two or more of 20 tests are out of range investigation is 
required

Reading results

EUCAST website, www.eucast.org
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Reading results
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Follow-up after QC results out of range

• If two non-consecutive control zone diameters of 20 tests are outside 
the acceptable range – then report susceptibility test results and 
investigate

• If two consecutive control zone diameters of 20 tests are outside the 
acceptable range – then investigate before reporting susceptibility 
test results. The tests may have to be repeated

• If multiple disks (>2) are out of range on one day – then investigate 
before reporting susceptibility test results. The tests may have to be 
repeated

• If resistance in a resistant control strain is not recognized – then put 
susceptibility test results on hold, investigate and retest

EUCAST website, www.eucast.org
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Disk diffusion – potential sources of error

Media

Improper storage 

Not prepared according to instructions 

Batch to batch variation or change of supplier of agar 

Supplements (batch to batch variations, incorrect amount or expired) 

pH 

Agar depth/Agar volume

Expiration date 

Conditions

“15-15-15”-rule not adhered to (suspension used within 15 min, disks applied 
within15 min, incubation within 15 min) 

Incubation (temperature, atmosphere and time) 

Inoculum (too light, too heavy or unevenly spread) 

Reading conditions

Reading zone edges 
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Disk diffusion – potential sources of error

Disks

Incorrect disk (wrong agent or wrong disk potency)  

Improper storage, use beyond expiry date

Disks not at room temperature

Too many disks on plate (interference between agents) 

Quality Control 
microorganism

Incorrect QC strain chosen

Contamination

Improper storage

Old culture used
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Follow-up and checks

- zones of inhibition were properly measured and registered;

- inoculum standard used is valid, properly stored and well vortexed
before use;

- all consumables, used in the process, are within their expiry date and
properly stored;

- the temperature and the atmosphere in the incubator comply with the 
requirements;

EUCAST website, www.eucast.org
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Follow-up and checks (2)

- disks are stored in the presence of a desiccator and at the appropriate 
temperature;

- suspension is properly prepared and had standard density;

- inoculum was prepared by using correctly incubated bacterial culture
(not more than 24-hour) – special conditions may apply for some drug-
bug combinations

EUCAST website, www.eucast.org
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EQAsia Coursera course

https://www.coursera.org/learn/antimicrobial-resistance

https://www.coursera.org/learn/antimicrobial-resistance
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Q&A
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Post-webinar assignment

- All participants in this webinar will receive an email with a template and 
brief instructions for the assignment

- Test E. coli ATCC 25922 quality control strain every day for 20 
consecutive working days (part of routine procedures)

- Record results for all required antibiotics in the template Excel 
spreadsheet

- Also enter the actions performed if/when results were out of range.
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Post-webinar assignment (2)
Enter the method used here

Enter the obtained value of the 
testing here

Enter the interpretation of the 
measurement here
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Post-webinar assignment (3)

- Assignments are due by April 15, 2024

- Only one assignment per laboratory

- Laboratories will receive individual feedback after the deadline

- All participants from each laboratory that submitted the assignment will 
receive a certificate for completion of this EQAsia training module



Q&A
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