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New microbiological identification techniques
And Point of Care Labs

Brief survey from a clinical point of view

CASE REPORT 1

CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL
Farrin A, N Engl J Med 2015; 372:1454-146

A 28 Y.O. Woman with Headache, fever and rash

Culture of 2 blood samples from ED
Growth detected  after 24 H in aerobic bottles
Gram staining: Gram – diplococci with coffee bean shape
after sub culture  on solid medium

Identification by MALDI TOF MS: N. meningitidis

Case report 2



05/06/2015

2

Blood culture on day 1 revealed a slow-growing unidentifiable Gram –

MALDI-TOF MS was applied to the colony specimen.

Unique molecular fingerprint of the organism identified it as C. canimorsus.

Case report 2

1 To grow an isolate from a biological specimen (ideally 

before first antibitherapy) :
blood, urine, CSF, BAL, sputum, stool, tissue 

sample from operating room …(rich or selective media)

2   To identify genius,  species ( +/- strain): Gram staining 
+ biochemical properties

3   To determine its pathogenic character 

4   To test its susceptibility to antibiotics. 

Classical steps in clinical microbiology
(bacterial infectious disease) since > 50 years

From two days (E. Coli) to 3 months (M. tuberculosis)
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Fast and precious

In E.D.   we already have some fast,      overnight,  POC  
tests in case of sepsis :

- PCT

- Arterial lactate

- --
Antigenuria :Legion and pneumoc

Influenza A and B rapid test 
Plasmodium Blood smear

I have a dream that one day microbiologists will rise up and live 
out the true meaning of their creed:

We hold these truths to be self-evident, that new microbiologic
techniques  will save time, money … and perhaps lifes.
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1   MALDI TOF MS

2     Multiplex PCR

3     (Fast) Whole Genome Sequencing

4 Fluorescent  in situ hybridization FISH

5     Flow cytometry

New microbiological identification techniques
And Point of Care Labs

1   MALDI TOF MS
2     Multiplex PCR

3     Fast Whole Genome Sequencing

4 Fluorescent in situ hybridization FISH

5     Flow cytometry
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Matrix assisted laser desorption ionization

Time Of Flight

Mass Spectrometry

MALDI TOF MS
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Bloodstream infections are leading cause of admissions to 
ICU  and have  high mortality rate.

Rapid identification of the infecting organism is mandatory.

We compared: 
MALDI Biotyper syst (Sepsityper spec processing) 

from  Bruker Daltonics to routine methods 
for  identification of microorganisms from 164 + blood cultures. 

The MALDI Biotyp/Sepsityp identified 85.5% of 
bacterial isolates

directly from  monomicrobial blood cultures
with 97.6% concordance to genus and 94.1% 

concordance to species with routine identification 
methods.

Gram - isolates were more likely to produce acceptable
confidence scores (97.8%) than Gram + isolates(80.0%).

Modified blood culture-specific parameters resulted in an
improved overall identification rate for Gram +  (89.0%)

Median times to identification using the MALDI 
Biotyper/Sepsityper were 23 to 83 h faster than routine
methods for Gram +  and 34 to 51 h faster for Gram - .
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Api Strip

Rapidec Carba NP

E test
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1   MALDI TOF MS

2    Multiplex  PCR
3     Fast Whole Genome Sequencing

4 Fluorescent in situ hybridization FISH

5     Flow cytometry
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LightCycler® SeptiFast Test MGRADE

Rapid detection and identification of bloodstream 
infections by real-time PCR – directly from blood

Provides rapid species identification of pathogens causing blood 
stream infections.

SeptiFast is designed to detect and identify the most important 
bacteria and fungi causing nosocomial bloodstream infections –
within just a few hours! SeptiFast detects the pathogenic bacteria 
and fungi directly from whole blood, no preculture is required.

Rapid pathogen detection by molecular diagnostic tools may 
facilitate the rapid diagnosis of bacteremia/fungemia and earlier 
administration of appropriate antibiotic therapy, while also 
reducing inappropriate overuse of broad-spectrum antibiotics.

Designed for the LightCycler® 2.0 Instrument –
Combines rapid amplification with highly specific melting 
point analysis for rapid species results
SeptiFast Identification Software consolidates all data 
points into one patient report

Optional mecA gene detection – when samples test 
positive for Staphylococcus aureus, test for the presence 
of the mecA gene in a subsequent run using the 
LightCycler® SeptiFast MecA Test MGRADE
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Gram (-)
Escherichia coli
Klebsiella (pneumoniae/oxytoca)
Serratia marcescensEnterobacter (cloacae/aerogenes)
Proteus mirabilis
Pseudomonas aeruginosa
Acinetobacter baumanniiStenotrophomonas maltophilia

Gram (+)
Staphylococcus aureus
CoNS (Coagulase negative Staphylococci)
Streptococcus pneumoniae
Streptococcus spp.
Enterococcus faecium
Enterococcus faecalis

Fungi
Candida albicans
Candida tropicalis
Candida parapsilosis
Candida krusei
Candida glabrata
Aspergillus fumigatu



05/06/2015

17



05/06/2015

18

Comparison of, Gram stain and bacterial culture, 
multiplex PCR (5  Bacteria) in CSF : 

Streptococcus pneumoniae
Haemophilus influenzae type b
Neisseria meningitides
Group B streptococcus
Listeria monocytogenes

110 CSF samples from 110 patients suspected of acute 
bacterial meningitis .

Results:
Gram stain for any bacteria was positive in 32 cases (29.1%), 
including the five pathogens in 11 cases (10%).

Bacterial culture was positive in 38 cases (34.5%), including the five 
pathogens in 8 cases (7.2%).

Multiplex PCR was positive in 60 cases (54.5%) 

Streptococcus pneumoniae in 39/60 cases (65%)
Neisseria meningitides in 8/60 cases (13.3%). 

50 cases of acute bacterial meningitis were diagnosed by 
multiplex PCR, while both gram stain and bacterial culture 
were negative .

Conclusions: The PCR method is  rapid, sensitive, and specific diagnostic 
test for acute bacterial meningitis. PCR is particularly useful for 
analyzing CSF of patients who have been treated with antibiotics 
before lumbar puncture. 
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1   MALDI TOF MS

2   Multiplex   PCR

3 (Fast) Whole Genome Sequencing
4 Fluorescent in situ hybridization FISH

5     Flow cytometry

Transforming clinical microbiology with
bacterial genome sequencing

Xavier Didelot, Rory Bowden, Daniel J. Wilson, Tim E. A. Peto, Derrick W. Crook

Nature Reviews, genetics volume 13, 
Sept 2012, 601-612



05/06/2015

20

Genome sequence of an isolate contains all of the information 
required to  treat.

It ‘s becoming clear that rapid, inexpensive genome sequencing holds  
potential to replace old complex multifaceted procedures  used to 
characterize a pathogen after  culture.

But there are still  substantial challenges to be overcome

Success will depend on development of  genomic knowledge and 
analytical methods required to extract and interpret  informations. 

Application of new sequencing technologies will be highly disruptive, 
and  it will take many years to fully transform clinical microbiology 
laboratories .
Deployment will require  validation of genotypic prediction of the 
phenotype, particularly for antimicrobial resistance; this work is yet 
to be done.
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Principles of next generation sequencing

Next generation WGS platforms
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Emerging technologies  sequencing

1   MALDI TOF MS

2     Multiplex PCR

3     Fast Whole Genome Sequencing

4 Fluorescent in situ hybridization FISH

5     Flow cytometry
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Measurement of IPF.

IPF were obtained in an automated hematology analyzer (Sysmex XE5000, 
Kobe, Japan) at admission.

IPF  were measured in a dedicated reticulocyte/platelet channel of

the hematology analyzer by flow cytometry, using a proprietary fluorescent 
dye containing polymethine and oxazine. 

This dye penetrates the cell membrane, staining RNA  in immature (or 
reticulated) platelets.

By analyzing cell volume and fluorescent intensity from these cells, a computer 

algorithm discriminates platelets with higher RNA content, 
referred to as immature platelets.

The IPF correspond to the fraction (%) of immature platelets 
from the total platelet population.            
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An accessible  sepsis biomarker should segregate infected from non-
infected pts, provide  prognosis information. 

Recently, a study performed in critically-ill patients suggested that IPF could be 
more accurate  than CRP and PCT.

We evaluated retrospectively  the performance of IPF  as biomarkers of 
sepsis diagnosis and severity in  41 pts admitted to two ICU:
12 of which with severe sepsis or septic shock
11 with non-complicated sepsis. 

Significantly higher IPF levels were observed in patients with severe sepsis/
septic shock. 
IPF correlated with sepsis severity scores and presented the highest diagnostic 
accuracy for the presence of sepsis of all studied clinical and laboratory 
parameters. 

Our results suggest that IPF levels could be used as a 
biomarker of sepsis diagnosis and severity.
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Avenir proche ?


