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Case Study
• Blood Cultures submitted from ED patient

• Positive aerobic bottle showing GNR

• BioFire BCID2 Test:

• Enterobacterales

• Proteus sp.

• Subculture Results:

• Swarming motility on BAP

• Non-lactose fermenter on MacConkey

• Oxidase negative

• Vitek 2 Identification = Proteus penneri



Do we accept the
Vitek 2 result?

A) Yes, the swarming gives it away as a Proteus

B) Yes, because the BCID2 indicated Proteus sp.

C) No, you should only blindly trust the MALDI

D) No, there is still relevant information we don’t know



Case Study
• The organism is indole positive

• MALDI-TOF identification = Proteus vulgaris
Chapter 40, Manual Clinical Microbiology 12th Edition.



VITEK Identification Panels

• Designed for use with Vitek® 2 Instruments

• Options available for identification of:

• Gram Negative Bacilli

• Gram Positive Cocci

• Pathogenic Yeast

• Fastidious Gram Negatives

• Anaerobic Bacteria



VITEK Identification Panels

• Vitek Densichek

• Used to make 0.5 McFarland suspensions

• Prepare suspension

• Place in reader

• Adjust suspension as needed

• New version is Bluetooth capable

• Can incorporate McF reading to final report

• Easy to review competency or training

• Assists in troubleshooting



VITEK Identification Panels

• Microfluidic cartridges

• Size of a playing card

• Inoculation straw in bacterial suspension

• Vitek instrument

• Series of vacuum steps force suspension

into the test card

• Cartridge barcodes scanned

• Inoculation straws heated to cut and seal

• Test cards loaded into incubator

• Optical reader interprets results at set time

• Completed cartridges sent to discard position



Vitek Gram Negative ID 
Panel
• ID of clinically significant glucose fermenting and non-fermenting 

GNRs

• 47 biochemical reactions measuring:

• Carbon source utilization

• Enzymatic activities

• Resistance mechanisms

• Results in ~ 10 hours

• Results compared to database of reaction

profiles for GNRs



Vitek Gram Negative ID 
Panel
• Convenient result report
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Vitek Gram Negative ID 
Panel
• Convenient result report

• Patient information section

• Test card information

• Individual biochemical results

• Final results, including:

• Confidence level

• Possible close matches

• Internal messages



Vitek Gram Negative ID 
Panel

• Instances when test can 
not discriminate:

• Will list possible 
organisms

• Gives additional 
messages

• Includes biochemicals 
that may help 
discriminate



Vitek Gram Positive ID Panel
• ID of Staphylococcus, Streptococcus, Enterococcus, and other 

clinically relevant GPCs

• 43 biochemical reactions measuring:

• Carbon source utilization

• Enzymatic activities

• Resistance mechanisms

• Results in ~ 8 hours

• Results compared to database of reaction

profiles for GPCs



Vitek Yeast ID Panel
• ID of Candida, Cryptococcus, and other clinically relevant yeast

• Includes identification of C. auris (if using current software)

• 46 biochemical reactions measuring:

• Carbon source utilization

• Nitrogen source utilization

• Enzymatic activities

• Results in ~ 18 hours

• Results compared to database of reaction

profiles for clinically relevant yeast



VITEK Identification Panels

• Inherent issues:

• Database of organisms is much smaller than MALDI

• Occasionally requires additional confirmatory testing

• Confirmatory tests often not available

• Struggles w/ ID of species w/in complexes

• C. freundii complex

• A. baumanii complex

• Lacks indole and oxidase

• Occasional issue differentiating E. coli/Shigella

• Takes a long time (8-12 hours)



VITEK Identification Panels

• Critical Thinking:

• Need to retain general knowledge of basic biochemicals that aren’t 
included on the panel

• Gram stain

• Indole

• Oxidase

• Catalase

• LAP

• We have different systems in the lab:

• MALDI, BCID2, Vitek 2

• Not all yield same result

• Which is correct?



Summary

• Biomeriuex Vitek® 2 Identification Cards:

• Available for several different groups of organisms (GNR, GPC, 
Yeast, Anaerobes, Fastidious orgs)

• Panels identify organisms through biochemical reactions and 
compare results to databases

• Provide results in 8 – 12 hours

• Limitations of Vitek ID cards include:

• Nomenclature not updated as frequently as MALDI-TOF

• Requires technologists to maintain critical thinking skills and

recall basic biochemical reactions for many organisms

• Technologists need to have access to helpful resources



BD PhoenixTM and Microscan

Identification Systems

T I M  B L O C K

L A B O R A T O R Y  M A N A G E R

F R O E D T E R T  W E S T  B E N D  H O S P I T A L

W C L N S P R I N G  C O N F E R E N C E

A P R I L  4 ,  2 0 2 3
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Patient admitted to ED with diagnosis of 
pancreatitis.

•UA/reflex to culture

•Blood culture

ID Mismatch
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• Patient admitted to ED with diagnosis of pancreatitis.
• Blood culture

• Flags positive after 17 hours incubation

• Gram stain – Gram negative bacilli

• Verigene Gram negative panel set up

ID Mismatch



24

Culture results:

Phoenix Gram negative panel inoculated.

ID Mismatch
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Phoenix Report:

ID Mismatch
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What next??
A. Accept the Phoenix ID

B. Override the Phoenix ID with results obtained from Verigene

C. Do additional work

D. Give up and go home

ID Mismatch
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BD Phoenix™ M50 instrument

BD Phoenix™ ID/AST Systems

Instrument
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BD Phoenix™ M50 
instrument
•50 panel capacity (49)

•Ability to “stack” two analyzers for 100 
panel capacity

BD Phoenix™ AP 
instrument

• Automated dilutions

BD Phoenix™ ID/AST Systems

Instrument



29

Phoenix Workflow

•Create 0.5 McFarland suspension of 
organism.

•Select isolated colonies and suspend in 
BD Phoenix ID broth

•Vortex, read on nephelometer

•Add drop of AST indicator to AST 
broth

•Transfer 25μL of suspension from ID 
tube to AST tube

•Pour both ID and AST broth into 
respective side of panel
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Phoenix Workflow (Alternate)

•Phoenix™ AP 

• Create suspension 

• AP adjusts suspension to correct   
McFarland equivalent

• AP adds AST indicator and pipettes 
suspension to AST broth

• Manually pour both ID and AST 
broth into respective side of panel
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Phoenix Workflow, Cont’d

•Cap panels

•Load panel onto instrument

•Instrument takes initial read on 
panel, then every 20 minutes for 
up to 16 hours.
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Identification

• Conventional biochemical

• Chromogenic biochemical reactions

• Fluorogenic biochemical reactions

• Available for Gram positive, Gram negative, 
Streptococcus spp, and yeast

BD Phoenix™ ID/AST Systems

Panel Technology
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BD Phoenix™ ID/AST Systems

Gram Negative Panels
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BD Phoenix™ ID/AST Systems

Gram Positive Panels
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BD Phoenix™ ID/AST Systems

Streptococcus and Yeast Panels
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Identification

•Will only provide ID if meets a 90% threshold

Performance Characteristics

Gram negative

• 95.6% agreement to species level

Gram positive

• 95.4% agreement to species level

BD Phoenix™ ID/AST Systems

Panel Technology
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MicroScan WalkAway

Microscan

Instrument
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Microscan
Panel Inoculation
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Identification

•Conventional biochemical

•Chromogenic biochemical reactions

•Available for Gram positive, Gram negative, 
Streptococcus spp.

•Rapid 4-hour panel for yeast, Haemophilus, 
anaerobes.

Microscan

Panel Technology
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Microscan

Gram Negative Panels
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Microscan

Gram Positive Panels
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Microscan

Yeast Panels
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Identification
•Will provide ID call regardless of percentage

•Offers additional biochemical to delineate ID

Performance Characteristics

Gram negative

97.4% agreement to species level

Gram positive

•Staph

97.5% agreement to species level

•Strep

92.1% agreement to species level.

“type of bacterial population expected in a routine clinical laboratory.”

Microscan
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 13.1% error rate in identification of Acinetobacter sp.

 92.6% accuracy in identification of Raoultella spp.

 71.8% accuracy in identification of Enterococcus faecium .

29% identified as E. casseliflavus

J Med Microbiol, 60 (2011), pp. 492-499

Journal of clinical laboratory analysis, 34(8), e23348. https://doi.org/10.1002/jcla.23348

Annals of laboratory medicine, 35(1), 62–68. https://doi.org/10.3343/alm.2015.35.1.62

Performance Characteristics - Literature

Microscan
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 79.2% accuracy in identification of beta-hemolytic streptococcus 

 Total – 83% correct ID to species level.

 Common – 95%

 Uncommon – 34%

Journal of thoracic disease, 7(4), 591–595. 

JOURNAL OF CLINICAL MICROBIOLOGY, Mar. 2011, p. 887–892

Performance Characteristics - Literature

Phoenix
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Enterobacter sp. vs. Klebsiella oxytoca

What next??
A. Accept the Phoenix ID

B. Override the Phoenix ID with results obtained from Verigene

C. Do additional work

D. Give up and go home

ID Mismatch
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Investigation

Verigene Limitation
•Rare strains of Klebsiella may cross react with probes and provide a 
Enterobacter detected result.

Susceptibility profile.

• Enterobacter spp. – 0% susceptible

• K. oxytoca – 59 % susceptible.

Definitive ID via MALDI-TOF

 Enterobacter cloacae complex

ID Mismatch
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Urine culture
“Do we care about Listeria in a urine specimen?”
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Definitive ID via MALDI-TOF

 Enterococcus faecalis

Urine culture
“Do we care about Listeria in a urine specimen?”



50

• Bottle flags positive after 24 hours –
GS = GNR

• Verigene detected no organisms

• Tan colonies on Choc

• Gram stain:  Small GNR

Blood Culture
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Phoenix Identification

Definitive ID via MALDI-TOF

 Aggregatibacter aphrophilus

Blood Culture
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• Automated ID systems are good with common clinical 
isolates.

• Despite claims, IDs of rare isolates should be 
questioned/confirmed.

• Organism identifications should be correlated with culture 
type and clinical picture.

• “The interpretation of test results require trained clinical 
personnel who should use judgment, knowledge and 
additional confirmatory tests where required prior to 
accepting the identification of an organism.”

Microscan Product Insert

Final Thoughts
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Questions???


