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by David Gordon 

Douglass Hanly Moir Pathology 

 Large Sydney private pathology laboratory 

 Largest member of the Sonic Healthcare Group 

 Process >2000 urines/day 

 Process > 4500 micro samples/day 

 2 shifts: evenings & days 
 

 CDS method including direct 
sensitivities on urine samples 
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 ID: combination of chromogenic agar, 
VITEK 2 & manual API kits 
 

 Other kits and reagent tests 

 

Pre MALDI-TOF methodology 

 Based around overnight test results  
 

 Manual methods 
◦ Screening tests 

◦ Tests to select correct ID kit 
 

 Limited automation 
◦ VITEK 2 machine 

◦ Detection machines  

◦ Urines 

◦ Blood cultures 

◦ Mycobacteria 

◦ Gram stains 

◦ Giardia/Cryptosporidium 

◦ Occult blood   

 

Pre MALDI-TOF methodology 

 Measures particles based on  
mass-to-charge ratio 
 

 ID based on comparison to a library  
of mass spectra. 

  

 Mass spectrometry requires an ion 
source, mass analyser, and detector 

 

 Historically, ionization required molecules in the 
gas phase, limiting analysis to volatile compounds 
or those that could be rendered volatile.  

 

 1980s: Matrix-Assisted Laser Desorption Ionization 
(MALDI) was developed 
 

 Mass spectrometry based on microbial proteomics 
became possible 
 

 MALDI is a soft ionization technique that allows 
molecules to remain relatively intact during 
ionization 

 Proteins can be measured because little protein 
fragmentation occurs. 

 A sample (the whole organism) is exposed to an 
ion source and its particles (proteins) are ionized, 
separated (time of flight) based on their mass-to-
charge ratio, and a spectrum is generated of all 
detected particles. 
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QC Library Organism VITEK-MS Result (% Match) 

QC 1    Staphylococcus aureus Staphylococcus aureus    (99.9) 

QC 10   Vibrio parahaemolyticus Vibrio parahaemolyticus   (99.9) 

QC 100 Legionella pneumophila Legionella pneumophila    (99.9) 

QC 101 Pseudomonas aeruginosa Pseudomonas aeruginosa    (99.9) 

QC 102 Citrobacter freundii Citrobacter freundii    (99.9) 

QC 103 Enterococcus faecalis Enterocococcus faecalis   (99.9) 

QC 107 Haemophilus influenzae Haemophilus influenzae   (99.9) 

QC 110 Pleisiomonas shigelloides Plesiomonas shigelloides   (99.9) 

QC 113 Escherichia coli Escherichia coli  (99.9) 

QC 115 Corynebacterium pseudodiphtheriticum Corynebacterium pseudodiphtheriticum   (99.9) 

QC 122 Streptococcus agalactiae Streptococcus agalactiae   (99.9) 

QC 133 Bacillus cereus Bacillus cereus/mycoides/thuringiensis   (99.9) 

QC 148 Escherichia coli Escherichia coli   (99.9) 

QC 15   Neisseria gonorrhoeae  Neisseria gonorrhoeae   (99.9) 

QC Library 

Sample ID VITEK – MS Result Comment 

dr11-347-0053 Morganella morganii 99.9 20 replicates 

dg11-307-0016 Candida glabrata 99.9 BA,SDX,CC 

dw11-348-0248 Escherichia coli 99.9 1-4 days old 

Replicates, Media, Age of Culture 

Sample ID VITEK-MS result (% Match) 

db11-322-061 Campylobacter jejuni  (99.9) 

dr11-325-0243 Elizabethkingia meningoseptica  (99.9) 

ww11-306-0021 Enterococcus casseliflavus (99.9) 

dg11-341-0311 Gardnarella vaginalis (99.9) 

dw11-346-0292 Vibrio cholerae (99.9) 

dw11-353-0397 Fusobacterium necrophorum (99.9) 
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Sample ID VITEK – MS Result (% Match) 

db11-347-0044 Staphylococcus aureus (99.9) 

dr11-339-0032 Staphylococcus aureus (99.9) 

dw11-305-0251 Staphylococcus aureus (99.9) 

dw11-322-0320 Staphylococcus aureus (99.9) 

dw11-327-0132 Staphylococcus aureus (99.9) 

dw11-327-0148 Staphylococcus aureus (99.9) 

dw11-327-0153 Staphylococcus aureus (99.9) 

Routine Organisms 

 Low consumable costs 

 Rapid turnaround time, high throughput 

◦ Minutes vs. hours/days to ID 

 Single colony requirement 

◦ ID from small sample 

◦ Minimizes mixed cultures 

◦ ID from young culture (<8 hr growth) 

 Small footprint 

 Low exposure risk – sample inactivation 

 Broad applicability (all types of bacteria 
including anaerobes & fungi) 

 If no ID, generally well notified 

 Works well from most solid media in lab use 

 Consistent ID over time 

 

 Fresh culture -> day old limit 
◦ Exceptions: Gram positive may be better from older 

cultures 
 

 Will ID the predominant  organism 
◦ May miss mixed cultures or even misidentify 

isolates 
 

 Single colony sample vs. colonial 
morphology/colour 

 

 Slower to set up for small runs 

◦ Minimum run time is 15-20 min (single sample) 

◦ 16 samples = 40 min 

◦ 96 samples = 90 min 

 Separate database selection required for fungi 

 No susceptibility information 

 Not calibrated for direct testing of clinical 
specimens  

 

 If QC fails entire run is void 

◦ No control =  unable to run 

◦ Must be fresh (<2 day old) 

 ID limitations due to similarity of species 

◦ Unable to discriminate 

 Doesn’t reliably separate  

   Salmonella typhi/paratyphi/typhimurium  

◦ Latex/Vi required 
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 Fungi and Gram+ bacilli – 
Corynebacterium/Actinomyces: gaps in 
database 

 Some samples only ID to species 

◦ Streptococcus mitis/oralis 

◦ Achromobacter xylosoxidans/dentrificans 

◦ Enterobacter cloacae/asburiae 

 

 

 E.coli/Shigella – MS as screen 

◦ E.coli E.coli 

   E. coli 0157  

   Shigella boydii  

   Shigella dysenteriae  

   Shigella flexneri 

   Shigella sonnei 

   Shigella sp. 

 Biochemical ID by VITEK 2 GN  card  

 

 Biochemical separation 

◦ Aeromonas hydrophila/caviae VP 

◦ Proteus penneri/vulgaris Indole 

 New names, unfamiliar names 

MALDI-TOF  Weaknesses 
Organism Name VITEK-MS Database ID 
Brucella sp. No 

Bacillus anthancis Yes  

Yersinia pestis Yes 

Francisella tularensis No 

Cryptococcus neoformans 
Yes but need to call fungal and not 

Cryptococcus gattii 

Vibrio cholerae 
Yes, not serotype separation  

01/ 0139 

Burkeholderia mallei No 

Burkeholderia pseudomallei No 

Salmonella typhi Yes but… 

Clostridium botulinum No 

MALDI-TOF  Weaknesses 

 Drift with use – monthly calibration necessary 

◦ E. coli  internal control 

◦ 3 tests per machine over 1 year 

◦ Consistent 

 Technical competence must be acquired: 

◦ Bacteria  vs. yeast 

◦ Gram+   vs.   Gram– 

◦ Mucoid colonies 

◦ Crumbly colonies 

◦ Sticky colonies 

 

 Accession specimen into laboratory 
 

 Culture to appropriate media 
 

 CDS method, including direct sensitivities for 
urines 
 

 VITEK-MS main identification tool 
◦ >95% success 
◦ Reported same day as isolation usually within 2 hours 

 

 Selected additional tests 
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 Set up based on individual workstations 

◦ Set up done as required 

◦ QC, genital yeast isolates 

◦ Blood culture/sterile site isolates 

◦ Urine /swab/ENT 

◦ Faeces/urine 2nd run 

◦ Sterile sites/Blood cultures as required 

  

 

  

Current Workflow 

 Urine bench 

◦ Screen tests to remove E.coli 

◦ Coliforms, Staphylococci 

◦ Streptococci/Enterococci –other tests 

◦ Failed MALDI-TOF – other tests 

 

 Faeces bench 

◦ MALDI-TOF 

◦ E.coli screen – VITEK 2 card for Shigella 

 

 

Current Workflow 

 Swab Bench 

◦ Staphylococci/streptococci and screening 

◦ MALDI-TOF  

◦ Other tests for confirmation/no identification. 

Current Workflow 

 Change to EUCAST 

 Automated sensitivity testing using VITEK 2 
cards AST-N, AST-P, AST-S, AST-Y 

 Interpretation via EXPERT system 

 Interphasing via MYLA into reporting screen 
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 Less transcription and rule interpretation 
errors 

 

 Reduced turnaround times for results back to 
clinicians. 

 MALDI-TOF is an emerging technology 

 

 Application, data accumulation, modifications 
are still proceeding at an increasing rate 

 

 Automation of Identification 
 

 Automation of plate set-up and reading 

 

 

 Automation of plate set-up and reading 

◦ Plate streaking 

◦ Plate transportation to/from incubators 

The Future 
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