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Mass spectrometric methods for the identification of bacteria in patient samples have become the 

standard in many clinical laboratories. The clinical robustness of mass spectrometry methods 

coupled with the ability to concisely differentiate protein profiles of specific bacterial cell 

membranes makes it a powerful diagnostic technique for clinicians. These MALDI based 

methods however, require relatively large concentrations of bacteria in order to confidently 

identify them1. In order to increase the bacterial concentration, many samples containing 

microbial suspects must be first cultured on solid media before they can be properly identified 

via MALDI. This culture period may take up to 72 hours or longer to obtain colonies adequate 

for identification, which may delay optimal treatment of septic patients. A new  technique 

developed to speed identification directly from blood cultures utilizes the identification of 

bacterial DNA via mass spectrometry methods using a molecular diagnostics approach2. In less 

than eight hours from the time a whole blood sample arrives, a bacterial identification could be 

made by amplifying the preexisting DNA using PCR followed by mass spectrometry. 

 

Ibis Biosciences, a subsidiary of Abbott, has recently developed the Iridica platform, which can 

accurately identify the bacterial genus and species from 5 mL of whole blood in less than eight 

hours. Our goal was to evaluate the feasibility and accuracy of the Iridica platform to correctly 

identify bacteria in whole blood culture media, assess the ability for identification of poly-

infected samples, determine the limit of detection of the bacteria using sequential dilutions of 

blood culture media, and to correctly identify unknown bacteria challenges.  

 

 



Experimental:  

 

Five milliliters of samples (whole blood or whole blood in culture media) is required. The Iridica 

platform is made up of five separate analytical components. First samples are placed in bead 

beating tubes containing small polymer beads along with an extraction control containing 

pumpkin DNA and a lysis buffer. This bead beating step shears the cells in the sample, releasing 

all DNA into solution. These samples are then centrifuged and alliquoted into separate tubes and 

placed on the sample processing unit. This automated unit isolates DNA by non-specifically 

binding to magnetic micro-particles which are subsequently washed by multiple solvent mixtures 

to remove other cellular debris. The purified DNA is then alliquoted into PCR plates which are 

sealed. The sealed PCR plates are then placed in a thermocycler. This step amplifies the bacterial 

DNA and DNA encoding known drug resistance genes, along with the extraction control DNA. 

Multiple wells in a given sample set each contain specific primers allowing for focused 

amplification of multiple DNA targets.  

 

After the PCR process is complete, the PCR plate is placed directly on the desalting module. 

This module uses similar technology as the sample processing unit, with magnetic microparticles 

to bind to the DNA while desalting the DNA to minimize interfering signals in the mass 

spectrometric analysis. The desalted DNA is transferred into a new plate which is sealed and 

place on the mass spectrometer. The mass spectrometer uses ESI-TOF methodologies to analyze 

each well of the plate. The masses of DNA fragments are accurately determined and compared to 

stored mass profiles of bacteria in the database. Based off of the match to a particular genus and 

species of bacteria, a “Q-score” is assigned to denote the confidence of the identification 

assignment. Along with the Q-score, a semi-quantitative level based on the ion count of the 

amplified DNA is generated. This level may help differentiate a true infection from common 

bacterial contamination. The whole blood identification for each sample is then presented as a 

summary report in an easy-to-read format available for clinical interpretation, see figure 1.  

 

 

 

 



Figure 1. Bacterial Identification Summary Report Format 

 

 
 

 

 

 

 



Results:  

The initial precision study was based on analyzing a batch consisting of four organisms spiked 

whole blood specimens plus a negative specimen and negative control. This batch was run for 22 

days. 87 of the 88 spiked specimens (98.9 %) returned the correct identification. Of the 22 

negative specimens, 21 (95.5 %) did not detect any bacteria. The evaluation of the Iridica system 

in a clinical setting was broken up into 4 parts. Part 1 was a confirmation in detection of gram 

positive and gram negative organisms from clinical specimens: total 34 specimens. The purpose 

of these experiments was to determine if the Iridica platform could detect known bacteria using 

1.0 mL of pre-existing positive blood culture and 4 mL of expired blood. Of these, 26 specimens 

(82%) were correctly identified. Two of the remaining 6 correctly identified the genus, and in the 

other four the Iridica identified bacteria that were not present using current laboratory protocols 

or did not detect any bacteria. Part 2 was performed to determine the level of detection for two 

gram positive and two gram negative organisms: Staphylococcus aureus, Enterococcu faecalis, 

schericia. coli, and Klebsiella oxytoca all have reported Limit of Detection (LOD) of 160 col/5 

mL on the Iridica system. A series of dilutions to add 500, 250, 125, and 62 colonies per 5 mL of 

outdated blood in duplicate for the four organisms was completed to create 32 specimens in total. 

All four dilutions of each of the four organisms were correctly identified confirming that the 

LOD was 160 col/5 mL or better. Part 3 consisted of identifying mixed blood cultures with 2 

organisms in each specimen. We combined 1.0 mL of each organism plus 3.0 mL expired blood 

in duplicate for the detection of:  

S aureus + Staphylococcus epidermidis, S.aureus + Streptococcus pyogenes, E. faecalis + E. 

coli, MRSA + Pseudomonas aeruginosa, Acinetobacter + Pseudomonas. Three of the five sets of 

mixed cultures (60 %) correctly identified both organisms. The other two correctly identified at 

least one of the organisms. Part 4 consisted of four “unknown” challenges which were treated as 

patient samples and run in a STAT environment. In less than eight hours, all four specimens 

were correctly identified. 

 

 

 

 

 



Conclusion:  

In conclusion, we have evaluated the Iridica platform for rapid identification of bacterial 

pathogens in whole blood. This platform provides accurate bacterial identification in less than 

eight hours. This makes it an important addition to the clinical microbiology arsenal in 

developing treatment strategies for patients with bacterial sepsis. Further studies will need to be 

conducted to evaluate the robustness of these methods in a clinical setting over a long period of 

time. 
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