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« Thermocycling based

* Pre-Post versus

* On-Array-PCR
» Digital PCR

* Isothermal techniques
— RCA (Rolling Circle Amplification)

— RPA (Recombinase Polymerase Amplification)
— SDA (Strand Displacement Amplification)

bDNA (Branched DNA, Bayer—>Siemens)




Polymerase Chain Reaction (PCR)

i Target DNA
DNA sequence, 2 primers (P1, P2)
and heat-stable Taqg polymerase ﬁ " !

] ] P1 ®Tag
Reaction mixture is heated

to 95°C to denature target
I DNA. Sebsequent cooling
- to lower temperature (60°C)
. allows primers to hybridize
I | to the target DNA.

When heated to 72°C, Taq polymerase extends complementary

= strands from primers
2 TN
1st PCR cycle results
in 2 copies of

target DNA sequence

. DNA denaturing HRRIRRRRRRRRRRRERRR ;
¥ I & F: 8
LULLLILLLLLLILL LT ]] Primer annealing B Ll @ M

2nd PCR cycle
resulits in 4 copies of
target DNA sequence
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Threshold cycles for each sample
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High—throughput Sequencing

Deep Sequencing
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Agitate in UltraTurrax

g J

Template Prep . ~
M Distribute into PCR tubes and cycle
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Break emulsion

Sequencinam
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Enrichment
. \_ J
Compatible
FASTQ Data Total Processing Time ~5.5 hours*

Hands-On Time ~110 min.
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— BioFire  FilmArray

— Cepheid geneXpert, Infinity

— GenProbe (Hologic) Tigers and Panther
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Buffer
chambers

Reagent >
Storage 81, Cartridge base —

. . Valve body
Chemical l Syringe ___
Circuit barrel k
Board

Sample
Extraction & 1% Stage

Preparation  Multiplex
PCR 2"d Stage PCR

Canndge
body

Cavity for RNA
isolation matrix
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FilmArray®

The fastest way to better results.

Sample Prep Amplification Detection
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FilmArray &9/R 3

BILZE PCR

#:{#£E PCR (hmPCR) ¥ H#i#: PCR. f£#—% PCR HijE], ERA=Z1 "S5 WEEFEFEERN
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FilmArray®

Respiratory Panel FIRE ‘

LEREBEPHITHNE , MITIER

FilmArray®
BCID Panel

-

Run Summary
Sample ID: SDY_9621_LED_50_6

Run Summary
Sample ID: RYNAND0232
Detected: Influenza A H1-2009
Respiratory Syncytial Virus
None

Run Date: 21 Jun 2013 7:34 PM
Controls: Passed

Run Date: 29 May
3:41 Ph

Equivocal: Passed

Controls:

Klebsiella pneumaniae

FilmArray™
Gl Panel

BIO FIRE

ireDx.com

Lot No.:

133813

Result Summary
Not Detected Adh Applicable Antimicrobial KPC - Detected Run Summary
ot Uetect enovinis Ge Sample ID: 009196-03-0790 Run Date: 27 Sep 2013
Not Detected Coronavirus 228E e 12:03 PM
Not Detected Coranavirs HKU1 =L = Soma D Giardia lambiia Controls: _Passed
Not Detected Coronavirus NLE3 « Detected KPGC (carbapenem-resistance gene)
Not Detected C oca3 @ NA mecA (methicillin-resistance gene) Resu“ summary
ot Detec! oronavinis ® NA vanA/B genes) Bacteria
i NOTE: ultiple Not Detected result for the FilmAs it bial resists
Mot Detected Human Metapneumovins _ £\ Sous ot i antimicrabia suscoptibity. Subcuturing s requre forspecies entfcaton and susceptoiity wstng of sotes | Not Detected Campylobacter
Not Detected Human Rhinovirus/Enterovirus Gram Positive Bacteria Not Detected Clostridium difficile toxin A/B
¢ Detected Influenza A H1-2009 Not Detacted Entarococsus Not Detected Plesiomonas shigelioides
N Not Datected Listeria monocytogenes Not Detected samoneta
ot Detected Influenza B Not Detected Staphylococeus
Not Detected Parainfluenza Virus 1 Not Detected Staphylococeus auraus Not Detected Vibrio
’ Not Detected Strapiococcus Not Detected Vibrio cholerae
Not Detected Parainfluenza Virus 2 Not Detected Streptacoccus agalactiae (Group B) Not Detected Yersinia enterocolitica
Not Detected Streplececcus pneumoniae z = % r
Not Detected Parainfluenza Virus 3 Not Detected pyogenes (Group A) Diarrheagenic E. coli/Shigella
Not Detected Parainfluenza Virus 4 Gram Negative Bacteria Not Detected Enteroaggregative E. coli (EAEC)
v Detected Respiratory Syncytial Virus . 30: D?“;CTEG ';C"”Sf‘;b@‘i‘fw baumannil Not Detected Enteropathogenic E. coli (EPEC)
etecte: nterobacteriaceae
Not Detected Bordetella pertussis Not Detected Enterobacter cloacae complex Not Detected Enterotoxigenic E. coli (ETEC) it'st
Not Detected Chiamydophia peumoniae Not Detected Escherichia coli Not Detected Shiga-like toxin-producing E. coli (STEC) stx1/stx2
i — Not Detected Kiebsiella oxytoca & NA E. coli 0157
Not Detected Mycoplasma pneumoniae « Detected Klebsiella pneumoniae Not Detected Shigelia/Entercinvasive E. coli (EIEC)
Not Detected Proteus Igelia/Enteroinvast S »
Run Details Not Detected Serratia marcescens Parasites
Not Detected Ha hilus infii &
Pouch: Respiratory Panel v1.7 Protocol: KPS 120 ot oo N sgl gz::g::g gfﬁé Zzg‘:;m;’;"; nensis
o4 e /
Run Status: Completed Operator: KMRAP Not Detected "
S [ st . — Yeast Not Detected Entamoeba histolytica
Ai1is ‘ D Not Detected Candida albicans « Detected Giardia lamblia
LotNo.: 114612 Not Detected Candida glabrata Viruses
Not Detected Candida krusei
Not Dtected Candida parapsilosis Not Detected Adenovirus F 40/41
Not Detected Candida tropicalis Not Detected Astrovirus
N DeaR Not Detected Norovirus GI/GII
un Def :“:ch_ BCID Panel BCID Not Detected Rotavirus A
Run Status: Completed RJones Not Detected Sapcv‘ms
Serial No.: 00631374 Instrument:  FA2075
Lot No.: 125313 Run Details
Pouch: Gl Panel v2.1 Protocol: Stool FA v2.3
Run Status: Completed Operator: John Madison (jrm)
Serial No.: 00788640 Instrument: ITI FA "FA1315"
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HARRERHENEIRIKIKAMP, RSV, ADV,
PIV3\ NL63. IFA. IFB. PIV1l. PIV4, BP.
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da Silva, E. R et al. Severe lower respiratory tract infection in infants and toddlers from a non-affluent population: viral etiology and
co-detection as risk factors. BMC Infect. Dis. 2013, 13, 41;




Pathogens in NPS from children with RT1 detected by Filmarray

Under 2 yearsold 2to6yearsold 7to 14 years old Total
(n=26) (n=20) (=) (n=55)

Pathogen positive 22 (84.6%) 14 (70.0%) 5 (55.6%)
Co-infected cases 11 (50.0%) 8 (57.1%) 3 (60.0%)
RV 12 (46.2%) 7 (35.0%) 2 (22.2%) 21 (38.2%)
MP* 2 (7.7%) 4 (44.5%) 16 (29.1%)
RSV* 0 (0.0%) 0 (0.0%) 7 (12.7%)
ADV 2 (7.7%) 3 (15.0%) 2 (22.2%) 7 (12.7%)
PIV3 5 (19.2%) 1 (5.0%) 0 (0.0%) 6 (10.9%)
NL63 3 (11.5%) 2 (10.0%) 0 (0.0%) 5 (9.1%)
IFA 3 (11.5%) 0 (0.0%) 0 (0.0%) 3 (5.5%)
HIN1 2 (7.7%) 0 (0.0%) 0 (0.0%) 2 (3.6%)
H3N2 1 (3.8%) 0 (0.0%) 0 (0.0%) 1 (1.8%)
IFB 1 (3.8%) 0 (0.0%) 0 (0.0%) 1 (1.8%)
PIV1 1 (3.8%) 0 (0.0%) 0 (0.0%) 1 (1.8%)

*Having significant difference between groupsof under 2 years old and group of2 to 6or 7 to 14 years old by the chi-quare test (P<0.05).




Detection rates for 11 pathogens in children aged less than 2 years
and those aged over 2 years

Magedless than 2 years {n=26)

i
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aged over 2 years (n=29)
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Pathogens detected in multi-analyte-positive NPS samples by Filmarray

Analytel  Analyte 2 Analyte 3 Analyte4  No. of cases (%0)

RV MP

RV MP PIV3 1 (4.5)
RV ADV 3 (13.6)
RV RSV 1 (4.5)
RV RSV PIV3 1 (4.5)
RV PIV3 1 (4.5)
RV PIV3 NL63 1 (4.5)
RV PIV3 PIV1 BP 1 (4.5)
RV PIV4 1 (4.5)
RV NL63 1 (4.5)
MP ADV 2(9.1)

MP NL63 2(9.1)
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Pathogens in NPS and BALF detected by Filmarray

Patient

In NPS In BALF Patient

17
18
19
20
21
22
23
24
25
26
27
28
29

Negative Negative

In NPS

MP, ADV
RV, ADV

RV, MP, PIV3
NL63, MP
RV, PIV4

RV, NL63, PIV3
MP, ADV
RV, RSV

MP

RV

RSV

ADV

Negative

In BALF

MP

24

RV, MP
MP

RV

RV

MP

RV, RSV, MP
MP, NL63
RV, ADV
RSV, BP
ADV, MP
MP




Clinical characteristics of 55 children having NPS detected by Filmarray

No. (%) detected by Filmarray

Characteristics P value
SI (n=19) Cl (n=22)
Mean age (month) 32.6+35.8 35.8+31.7 P>0.05
Fever 18 (94.7) 22 (100.0) P>0.05
Cough 18 (94.7) 21 (95.5) P>0.05
Nasal obstruction 6 (31.6) 3(13.6) P>0.05
Rhinorrhoea 7 (36.8) 3 (13.6) P>0.05
Dyspnea 10 (52.6) 8 (36.4) P>0.05
Shortness of breath 13 (68.4) 9 (40.9) P>0.05
Diagnosed as pneumonia 16 (84.2) 21 (95.5) P>0.05
Severe pneumonia 6 (31.6) 4 (18.2) P>0.05
Pleural effusion 2 (10.5) 3 (13.6) P>0.05

SI: single-pathogen infections , CI: co-infections.
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Samples with inconsistent results detected by Filmarray, real-time
PCR and verification by nested PCR

\[o} Sample type By Film array By real-time PCR Verification by nested PCR
1 NPS Negative H3N2, IFB
2 NPS Negative IFB

3 NPS RV, RSV, RV, RSV RV, RSV
4 NPS PIV3 PIV3 PIV3

5 NPS , MP MP MP

6 NPS Negative Negative

7 NPS RV, Y Y

8 NPS RV, Y Y

9 NPS , MP MP MP

10 NPS RV, Y RV

11 Negative

12 Negative
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