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Treatment of Infectious Diseases

= Antimicrobial agents

= Get rid source of infection
= Symptomatic/ Supportive treatment
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Technologies for Rapid Identification of
Bloodstream Pathogens

sample type

= Positive blood cultures

- Nucleic acid-based test
- Proteomic-based test

*Blood samples



Nucleic Acid-Based Test



Peptide Nucleic Acid (PNA)

Fluorescent in situ Hybridization
Molecular Stains

«PNA-FISH® (AdvanDXx)

=QQuickFISH™ (AdvanDx)
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DNA PNA

Fig. 1. Chemical structures of DNA and PNA. In PNA, the sugar
phosphate backbone of DNA is replaced by a polyamide backbone,
keeping the spacing between the nucleotide bases the same.
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DNA Molecular Structure
DMA and RMA have a negatively charged sugar-phosphate
backbone.
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DNA Probe Binding to RNA Target

DNA probes must overcome a destabilizing electrostatic
repulsion ujunng h:.'hrldraa1wn to L:cwnplememar".' nucleic
acid targets.
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PNA Molecular Structure
PMA has a non-charged polyamide or “peptide™ backbone.,
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PNA Probe Binding to RNA Target
The non-charged backbone of FNA probes allow for tighter
and more specific hybridization te nudleic acid targets

J Microbiol Methods 2002
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Pathogen Identified by PNA-FISH®

= Staphylococcus aureus/ Coagulase-negative staphylococci
= Enterococcus faecalis/ Enterococcus feacium
= Escherichia coli

= Pseudomonas aeruginosa
= Candida spp.



PNA-FISH®

= Turnaround time: 90 minutes

=Sensitivities and specificities 96-100%

CID 2014
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QuickFISH ™

Quick and Easy QuickFISH Procedure

3 Easy Steps, 5 minutes hands on time, 20 minutes turn-around.

Fix Hybridize Examine

/ l__ Sample _1

[_ Sample ~ 1

Lot
o

1 advanDx |
Step 1: Fix — Fix 10uL of blood culture sample to QuickFISH slide.
Step 2: Hybridise — Add PMA reagents and hybridise for 15 minutes at 55°C.

Step 3: Examine —“iew results on florescence microscope (60x or 100 Cil Objective).




Limitations

= Flouorescent microscope had to be used by
experienced technician



Polymerase Chain Reaction-Based
Detection

= High sensitivity and specificity

= Very useful for detection of difficult to culture or
uncultivable bacteria
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Denaturation
Temperature is increased

0111301801813 08330381« to separate DNA strands

l 48 to 72°C
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i o 3.l Temperature is decrease
Template g Primer Primer to allow primers to base

DNA strands 1 B e e . pair to complementary
AL DNA temp

l 68 to 72°C

Extension
Polymerase extends

INA stra < ; primer to form nascent
DNA strands 5 : ¢ DMNA sirand

Istcycle —» 2ndcycle —  3rdcycle —  4thcycle ---------4) > 30th cycle

2 billion copies
4 copies
23 = § copies
Exponential
Amplification
24 = 16 copies L
repeated, an

vion of inte s
amplified exponentially

2° = 32 copies
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Nucleotides=used to

create the Primers=specific to the
complimentary DNA  section of DNA to be
strand. copied.

PrAgeneic. REACTION BUFFER + water

copied.

Tag polymerase=enzyme that reads

the original DNA sequence and
makes a complimentary copy.

enables the chemical
reaction to take place.

Probe

{in addition, Tagman requires
a specially labelled probe.
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Single(Mono)plex Nucleic Acid Test
=Xpert® MRSA/ SA BC (Cepheid)

= BD GeneOhm ™ Staph SR (BD)



Xpert® MRSA/ SA BC

=Target spa, the junction of SCCmec-orfX
junction, and mecA

*|nterpretation : all 3 targets detectable:
Interpreted as MRSA

=Turnaround time: 1 hour
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Xpert® MRSA/ SA BC

1. Transler ane drap peditive Blood culture inta elutian reaqgent
T
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3. Dispense Reagent 1 into port 1
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BD GeneOhm ™ Staph SR (BD)




BD GeneOhm ™ Staph SR (BD)

= Target Sccmec

=Turnaround time: 2 hours
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Xper®

MRSA
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GeneOhm™

MRSA

MSSA

Sensitvity
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Positive

Predictive
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Negative
Predictive
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Multiplex Nucleic Acid Test

= Multiple sets of primer

=Very useful in source with nonspecific

symptoms or more than one pathogen
possible
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Verigene® Gram Positive Blood
Culture Test (Nanosphere)
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Pathogen ldentified by Verigene® BC-GP

Gram-Positive Blood Culture (BC-GP) Test (CE-IVD)

Staphylococcus spp. sStaphylococcus aureus
»Staphylococcus epidermidis
Streptococcus spp. sStaphylococcus lugdunensis

Micrococcus spp.

=Streptococcus pneumoniae
s5Streptococcus anginosus Group
=5Streptococcus agalactioe (GBS)
sStreptococcus pyogenes (GAS)

Listeria spp.

*Enterococcus foecalis
*Enterococcus faecium




Verigene® BC-GP

= Turnaround time 2.5 hours
= Sensitivity 92.6-100, specificity 95.4-100% for identification

= 98.6-100, 94.3-100% for resistance marker



Pathogen Identified by Verigene® BC-GN
(non FDA-Approved)

Bacteria Resistance Marker
= E.coli = KPC
= K.pneumoniae = NDM
= K.oxytoca = CTX-M
= P.aeruginosa « VIM

= Serratia marcescens
= Acinetobacter spp.

= Proteus spp.

= Citrobacter spp.

= IMP
= OXA



ure ldentification |.
Panel (Biofire® Diagnostic)

The FilmArray BCID Panel

Simultaneous detection of 27 targets:

Gram + Bacteria
+ Staphylococcus
: CUS aureus

I8

= Streptococcus agalactiae

Gram - Bacteria
Klebsiella oxytoca
Klebsiella pneumoniae
Serratia
Proteus
Acinetobacter baumannii
Haemophilus influenzae

Fungi
= Candida albicans
= Candida glabrata

i Antibiotic Resistance
«  mecA
« vanA /vanB

Streptococcus pyogenes
Streptococcus pneumoniae
Enterococcus

Listeria monocytogenes

Neisseria meningitidis
Pseudomonas aeruginosa
Enferobacteriaceae
Escherichia coli
Enterobacter cloacae
complex

Candida krusei
Candida parapsilosis
Candida tropicalis
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Insert Pouch inla !I'Illli_'l::r Hy:l:{nu::-r'l.
Loading Station Solution

Add Pouch to
FilmArray and Start Run

Simple:
Only 2 minutes of No precise Run time of
hands-on time pipetting required about 1 hour




FilmArray® BCID

= Turnaround Time 1 hour
= Sensitivity > 90% or pathogen identification

= Accuracy for mecA and van A/B detection 94-100 and 100%



Proteomic-Based Test
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MALDI-TOF MS
*Vitek® MS (Biomerieux)

=BD Bruker MALDI Biotyper ®



MALDI-TOF MS

=Turnaround time 10-30 minutes
=Sensitivity 76-98% depend on pathogen

=Specificity > 96%



MALDI-TOF MS

Advantage Limitations

= Less turnaround time = Deprivation of database

= Less expensive

= Wide range of pathogen = Can not distinguish some
detectable closely related pathogens


Presenter
Presentation Notes
 database
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HEALTHCARE EPIDEMIOLOGY INVITED ARTICLE

Robert A. We , ion Editor

Emerging Technologies for Rapid Identification

of Bloodstream Pathogens

Atul Kothari,' Margie Morgan,” and David A. Haake'?

ous Di \ Ge: Angeles Healthca

Table 2. Studies Examining Impacts on Clinical Outcomes and Healthcare Costs

Year of Stew D Change in Cost Saving
Intervention Publication Intervention Mortality Benefit LOS, d Per Patient, $ References
PNA-FISH 2006 Yes Not studied -2 4005 Fomrest et al, 2006 [22]
PMNA-FISH 2011 No Not studied +2.2 Not studied Holtzman et al, 2011 [23
PNA-FISH 2006 Yas Not studies Mot studied 1729°
PMNA-FISH 2008 No Yes (16.8% vs -2 19441° \
Gene Xpert MRSA/SA 2010 ‘es -6.2 21387 Bauer et al, 2010 [26]
MALDI-TOF 2013 ‘ 19547° Perez et al, 2013 [27
MALDI-TOF 2013 8 MNot studied  Huang et al, 2013 [28]
Verigene BC-GP 21.7 60729 Sango et al, 2013 [29]

rption-ionization/time-of-flight mass spectroscopy;
on.

CID 2014



Rapid ldentification of Bloodstream
Pathogen from Blood Samples

= Lightcycler ® Septifast ™ (Roche)
= Septifast ® (Molzym)
=VYOO® (SIRS-Lab)

= Magicplex ™ sepsis real-time test (Seegene)

*T2MR (T2 Biosystems)
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Thank You For Your Attention
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