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Toplum Kokenlt Pnomont

Kiside gunluk yasami sirasinda ortaya cikan
pnomoni

< NBRfézgads 56 madgatekisirsamda bésmitijoenkédispptrsa baglh dlimlerde
birinci

< TUm olimler arasinda altinci, enfeksiyon bagli 6limde birinci

% Mortalite %1-60

% %38 65yas ustu kisilerde

% TUm hastane yatislarinin %1.9'u

% Mortalite %1-30

% Sepsisin en yaygin gorulen enfeksiy6z nedeni




Toplum Kokenli Pnomoni-Etyolojt

Table 1 Characteristics of studies reporting the etiology of community acquired
pneumonia (CAP)

From: Etiology of community-acquired pneumonia in adults: a svstematic review

Nature of the microbiologic studies Bacteria Bacteria & ‘atypicals’ Bacteria, ‘atypicals’ & Modern Studies: Bacteria and:
only B viruses
PCR for PCR for PCR for “atypicals’ and
‘atypicals’ viruses viruses
Number of studies 25 37 46 16 10 12
Publication years 1945-2010  1984-2020 1967-2017 1999-2020 2008-2019 2005-2019
Study setting
Inpatient only 8653 14,281 23,555 6790 6260 4399
Inpatient/outpatient 118 3786 3512 1069 5295 2752
Outpatient only 610 1368 226 0 0 0
Number of CAP patients 9381 19,435 27,293 7859 11,555 7151
Specifies antibiotic exposure prior to microbiologic 687 (7.3%) | 3104 (16%) 4203 (15.4%) 1074 (13.7%) 2085 (18%) 966 (13.5%)
testing
Number of patients with no etiology determined 6293 (67.1%) = 11,663 (60.0%) 13,704 (50.2%) 4484 (57.1%) 5823 (50.4%) | 4380 (61.3%)

2 “Atypicals” is a term used loosely in publications to refer to Mycoplasma, Chlamydophila, Legionella and/or Coxiella




Toplum Kokenli Pnomoni-Etyolojt

Table 2 Frequency of causative pathogens in CAP, stratified based on microbiologic
techniques®

From: Etiology of community-acquired pneumonia in adults: a systematic review

Studies were deigned to recognize: Bacteria only  Bacteria & ‘atypicals’®  Bacteria, ‘atypicals’ & viruses Modern Studies: Bacteria and:

PCR for ‘atypicals’ PCR for viruses PCR ‘atypicals’ & viruses

Streptococcus pneumoniae 49.6 44.9 40.7 476 371 33.0
Haemophilus influenzae 13.8 14.0 9.7 15.6 ¥ 8.6
Haemophilus (other) 33 3.8 0.2 31 0.1 0.1
Moraxella catarrhalis i 2.0 1.2 35 2.2 24
Staphylococcus aureus 9.1 4.8 37 5.9 47 3.9
Streptococcus pyogenes 0.3 0.3 0.3 0.2 0 04
Streptococcus (other) 2.1 12 1.2 0.3 0.1 0.7
Neisseria meningitidis 0.3 0.04 0.1 0 0.02 0.0
Klebsiella 45 2.1 1.3 2.3 1.6 0.7
Enterobacter 04 0.4 0.2 0.2 0 0.0
Enterobacteriaceae (other) 4.8 4.1 2.6 2.0 2.8 27
Pseudomonas 24 2.2 29 1.9 45 0.8
Gram negative rods (other or unspecified) 3.0 23 33 1.8 0.5 1.8
Anaerobic bacteria 0.5 0.05 04 0.1 0 0.1
Other bacteria® 1.5 3.7 1.1 6.2 5% 0.3

Shoar, S.Etiology of community-acquired pneumonia in adults: a systematic review. Pneumonia 12, 11 (2020).




Studies were deigned to recognize: Bacteria only  Bacteria & ‘atypicals’®  Bacteria, ‘atypicals’ & viruses Modern Studies: Bacteria and:

PCR for ‘atypicals’ PCR for viruses  PCR ‘atypicals’ & viruses

Mycobacteria ohd 0.5 1.04 03 0.03 1.8
Pneumocystis - 0.3 1.1 12 0.1 0.2
Other fungi - 0.01 0.3 0.1 0.02 0
Nocardia - 0.03 0.05 0.03 0.03 0.04
Unspecified atypicals - 0.5 04 0.0 0 0
Mycoplasma pneumoniae - 8.8 10.0 10.5 3.7 8.9
Chlamydophila pneumoniae - 6.9 5.7 49 14 29
Chlamydophila (other) - 0.3 1.04 04 0.2 0.2
Legionella - 8.3 6.5 6.6 33 6.2
Coxiella - 0.3 1.8 0.6 0.5 03
Influenza A virus - - 24 0.1 47 34
Influenza B - - 0.8 0.0 0.3 1
Influenza A or B - - 13 03 1.2 9.2
Parainfluenza virus - - 1.0 - 0.8 46
Respiratory syncytial virus - - 0.8 - 1.5 47
Rhinovirus - - 0.04 - 41 11.5
Human metapneumovirus - - 0 - 04 41
Coronavirus - - 0 - 0.3 3.2
Bocavirus - - 0 - 0 0.04
Herpes simplex virus - 0.01 0.3 - 0 0.1
Cytomegalovirus - - 0.1 - 0.02 0
Adenovirus - - 0.5 - 0.3 2.2
Varicella - 0.03 0.2 - 0 0
Virus (unspecified or other) 1.04 0.03 1.8 0.1 9.6 0.6

Bacterial/viral coinfection 19 19 6.1 2.6 9.7 5.9




Toplum Kokenli Pnomoni-Turkiye

< Koksal ve ark. (2010) < Kurutepe ve ark. (2012)
-S. pneumoniae (%14.7) *S. pneumoniae (%25)

M. pneumoniae (%13.8) *H. Influenzae (%7)
P Oikemizde "I§KP 0|%U|arlnﬂ-a”@t"r’9@f®?jmoajan

*Respiratory syncytial virls (‘I’/o

2 O13SYOnG Oranlar Yo tEpy:gegatif basil (%7.8)
*Olgularin %50.9'unda tek patojen, M. catarrhalis (%4.7)

%11 OMGRK YN lphQratuvar.garkaingaryani sadece

935 HaNdanh bakieriweleiik yortenverttikudlaniimasi
viral ggggmu nda %21-32.4 ‘S aureus (%1.4)

v _ -At(i:E_i_k patojenler %11.7; miks enfeksiyonlar
Olim nedenleri arasinda aprgiincl sirada
*PCR ybntemi ile etken izolasyon %41.4,
konvansiyonel yollarla (direkt baki,

kaltlr vb.) ise %23.4

Y. Bulbil. Tirkiye'de Toplumda Gelisen Pnémoni Verileri, Glincel Gogls Hastaliklari Serisi 2014; 2 (1): 1-10



Sendromik Yaklasim

Sendrom: birbirleriyle iliskisiz gibi gorunen,
ancak bir araya geldiklerinde tek bir olgu olarak

kendilerini gosteren bulgularin batund

Sendromik tani yaklasimi: Benzer belirti ve
bulgulari ortaya cikartan bir cok hastalik etkenini

es zamanli olarak arastirmak




Tanl—Konvansiyonel Mikrobiyolojik

Kan ve plevra kultaru
® Yanlis negatiflik

® Uzun sonug verme suresi

Torakasentez

® Invaziv

Balgam-Boyama/Kultur

® Ornek alimi (antibiyotik 6ncesi)

® Ornek kalitesi




Tanl—Konvansiyonel Mikrobiyolojik

Antijen/antikor tespiti
- Yatarak tedavi gbren hastalar
- Pnomokok; duyarlilik %50-80, 6zgullik %70-90

- Legionella serogrup 1 tespiti; duyarlilik %70-
90, 6zgullik %99




Tani-Immunolojik Biyobelirtecler

Dogru antibiyotik secimi ve tedavi yaniti
- IL-6, IL-8,IL-10, C-reaktif protein

- Lipopolisakkarit-binc

triggering res., solub

ing protein, soluble

e prolinaz-tip

plazminojen aktivator res.

. Procalsitonin (PCR)



Tani-Konvansiyonel Test Yontemleri

Hasta oykusu, FM, mikrobiyolojik tani
Ciddi TKP
- Kan kulturd

- Balgam kulturd ve boyama

. Uriner antijen testi

. Influenza




Tani-Konvansiyonel Test Yontemleri

COMMUNITY ACQUIRED PNEUMONIA

IDSA/ATS 2019 Guidelines

DIAGNOSIS

Blood cultures

Do NOT obtain if
managed as outpatient
or routinely in
inpatients.

Obtain if inpatient and severe PNA or risk factors for MRSA/
pseudomonas (empirically treated, history of prior MRSA/
pseudomonas infection, or hospitalized w/IV antibiotics in past
90 days.

Sputum culture

Do NOT obtain if
managed as outpatient.

Obtain if inpatient and severe PNA or risk factors for MRSA/
pseudomonas (empirically treated, history of prior MRSA/
pseudomonas infection, or hospitalized w/IV antibiotics in past
90 days.

Procalcitonin

Recommend that empiric antibiotic therapy should be initiated in adults with clinically
suspected and radiographically confirmed CAP regardless of initial serum procalcitonin
level (strong recommendation, moderate quality evidence0

Legionella &

Suggest not routinely testing in patients with CAP unless indicated by epidemiological

Pneumococcal factors (associated with outbreak or travel) or severe CAP
Urinary Antigen
Influenza Test for influenza if it’s circulating




Tani-Konvansiyonel Test Yontemleri

Dlsuk performans
Sonug¢ verme zamaninda gecikme (turn
around time)

Antibiyotik kullanimi




Tani-Molekiiler/Sendromik Yaklasim

Hizli
Kesin sonucg
Antibiyotik duyarlilik

Tedavi yaniti??*




Solunum Yolu Patojenlerinin

Multipleks Tespitt

FDA onayli; >5 ve Uzeri patojen tespiti yapabilen
yvedi panel mevcut

Luminex XTAG RVP v1 (Luminex Corporation)

Luminex XTAG RVP Fast (Luminex Corporation)

FilmArray respiratory panel (FA-RP) (BioFire Diagnostics)

eSensor RVP (GenMark Diagnostics)

Verigene Respiratory Pathogens Flex test (Luminex Corporation)

Luminex XTAG respiratory pathogen panel (NXTAG-RPP) (Luminex
Corporation)

ePlex respiratory pathogen panel (ePlex RPP) (GenMark

Diagnostics)



Luminex xTAG RVP vli

Tespit yontemi: Floresan-isaretli Bead Array
Tespit edilen viruslar: Adenovirus;
Influenza A (H1, H3); Influenza B; Human
Metapneumovirus; Parainfluenza virus 1, 2,
3; RSV (A/B); Rhinovirus/enterovirus
Duyarhhk: 91.2%

Ozgiilliik: 99.7%

Manuel calisma suresi: 1.2 saat

Sonuc¢ verme suresi: 7.8 saat

8 saatlik suirede cihazda calisilan ornek
sayisi: 21

Luminex xTAG assay

PCR amplification

Biotinylated
reverse primers

SMTm
Forward primers with
“TAG" sequence cDNA from
—————————— RNA extraction

vvvvvv

Luminex assay

Hybridization of cDNA with
beads pre-coupled with an

C% “anti-TAG" sequence
@

vvvvvv

Red laser that Green laser that identifies
identifies the bead the reporter molecule



Luminex xTAG

Floresan isaretli bead (boncuk) array yontemi
Ornek hazirlama asamasi (45 dak.)

Ekstraksiyon (45 dak.)

Multiplex reverse transkripsiyon

2,5

PCR amplifikasyon saat

Spesifik amplifiye hedeflere floresans bead hibridizasyonu

Magpix ya da Luminex 100/200 ile analiz (10 dak.)

Acik-amplifikasyon platformu; transfer
gereksinimi




Luminex xTAG RVP vli

IAdenovirus 74.3 I
Influenza A 100
Infuenza A H1/09 100
Influenza A H3 92.9
Influenza B 95.5
Human Metapneumovirus 100
Parainfluenza virus 1 100
Parainfluenza virus 2 100
Parainfluenza virus 3 100

|Respiratory syncytial virus A 86.4 I
espiratory syncytial virus ;

Rhinovirus/Enterovirus 93.0




Luminex xTAG RVPv1

TABLE 11. Sensitivity and Specificity of RVP in Prospectively Collected Specimens (n=544)

Vi (Abaivie) Sensitivity 95%CI for Specificity 95% Cl for

TP/ (TP+FN) percent Sensitvity TN/ (TN+FP) percent Specificity
Human Influenza A 81/84 96.4% 89.9% - 99.3% 441/460 95.9% 93.6% - 97.5%
H1 subtype of Flu A 6/6 100% 54 1% - 100% 532/532 100% 99.3% - 100%
H3 subtype of Flu A 66/72 91.7% 82.7% - 96.9% 463/469 98 7% 97 2% - 99.5%
Human Influenza B 54/59 91.5% 81.3% - 97.2% 469/485 96.7% 04.7% - 98.1%
RSV A 23723 100% 85.2% - 100% 501/509 98.4% 96.9% - 99.3%
RSV B 33133 100% 89.4% - 100% 492/505 97.4% 95.6% - 98.6%
Parainfluenza 1 3 100% 29.2% - 100% 540/541 99 8% 99.0% - 100%
Parainfluenza 2 6/6 100% 54.1% - 100% 537/538 99.8% 99.0% - 100%
Parainfluenza 3 16119 84.2% 60.4% - 96.6% 523/525 99.6% 98.6% - 100%
Rhinovirus 42/42 100% 91.6% - 100% 168/184 91.3% 86.3% - 95.0%
Adenovirus™ 1823 78.3% 56.3% - 92.5% 520/520 100% 99.3% - 100%
MetapneumovirusT 24125 96% 79.7% - 99.9% 320/324 98 8% 96.9% - 99.7%




Luminex xXTAG RVP Fast

Tespit yontemi: Floresan-isaretli Bead Array

Tespit edilen viruslar: Adenovirus; Influenza A (H1, H3);
Influenza B; Human metapneumovirus; RSV;
Rhinovirus/enterovirus

Duyarlihk: %78.8

Ozgiilliik: %99.6

Manuel calisma suresi:45 dakika
Sonug¢ verme suresi: 4.8 saat

8 saatlik surede cihazda calisilan ornek sayisi: 21




Luminex xXTAG RVP Fast

Adenovirus 82.9 Artl | ar:

Influenza A 86.7

Infuenza A H1/09 81.3 - Hizli sonug verme sdiresi
Influenza A H3 78.6 . . .
e = - Yuksek verimlilik
Human Metapneumovirus 100

Parainfluenza virus 1 N/A ]

Parainfluenza virus 2 N/A EkSI Ier;

Parainfluenza virus 3 N/A .

Respiratory syncytial virus A 86.4 Pra | nfluenza YOk
Respiratory syncytial virus B 85.7 - DUSU k d uya rlilrk

Rhinovirus/Enterovirus 93.0




FilmArray respiratory panel (FA-RP)

Tespit yontemi: Melting Curve Analiz

Tespit edilen viruslar: Adenovirus; Coronavirus HKU1, NL63;
Influenza A (H1/2009, H1, H3); Influenza B; Human
metapneumovirus; Parainfluenza virus 1, 2, 3, 4; RSV,
Rhinovirus/enterovirus

Duyarlilik: %89.4

Ozgiilliik: %99.6
Manuel calisma suresi: 3 dakika

Sonug¢ verme suresi: 1.2 saat




Reagent Reservoirs
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PCR analysis '\; - N / i
Multiplex Singleplex
Amplification Amplification

Insert Pouch into
Loading Station

Inject Hydration
Solution

Add Pouch to
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FilmArray respiratory panel (FA-RP)

Adenovirus

Influenza A

Infuenza A H1/09

Influenza A H3

Influenza B

Human Metapneumovirus
Parainfluenza virus 1
Parainfluenza virus 2
Parainfluenza virus 3
Respiratory syncytial virus A
Respiratory syncytial virus B
Rhinovirus/Enterovirus

97.1
86.2
73.3
100
77.3
96.2
100
92.3
100
86.4
100
83.7

Artilar;
- Hizli sonug verme suresi

- Yuksek o6zgulluk

- FDA-onayl genisletilmis
panel
 Chlamidya pneumoniae
« Mycoplasma pneumoniae
« Bordetella pertusis

Eksiler;

- Her seferinde 1 6rnek

calisabilme



Clinical Sensitivity and Specificity of the FilmArray Respiratory Pouch

Pathogens Sensitivity Specificity
Prospective Retrospective Prospective

Adenovirus 88.9% 100% 98.3%
Coronavirus HKU1 95.8% n/a 99.8%
Coronavirus NL63 95.8% n/a 100%
Coronavirus 229E 100% 100% 99.80%
Coronavirus OC43 100% 100% 99.60%
Human Metapneumovirus 94 6% n/a 99.2%
Human Rhinovirus/Enterovirus 92.7% 95.7% 94 .6%
Influenza A 90.0% n/a 99.8%
Influenza A/H1 n/a 100% 100%
Influenza AJH3 n/a 100% 100%
Influenza A/H1-2009 88.9%" 100% 99.6%
Influenza B n/a 100% 100%
Parainfluenza Virus 1 100%" 97.1% 99.9%
Parainfluenza Virus 2 87.4% 100% 99.8%
Parainfluenza Virus 3 95.8% 100% 98.8%
Parainfluenza Virus 4 100%° 100% 99.9%
Respiratory Syncytial Virus 100% n/a 89.1%
Bordetella pertussis 100%" 94 6% 99.90%
Chlamydophila pneumoniae 100%" 100%" 100%
Mycoplasma pneumoniae 100%" 84.4% 100%

TSRIked CRamyOcooNia PNEUMONISE SAMPIES WEre USST 10 1861 NetrosDECcive Sensitvity.
"Due 10 low prevalence In Ihe DIOGRECcive SIUTY, CINICH Sensivity 1or thece PANOGENS Was DASAd 0N I6s an 10 poslive SaMpies.




eSensor RVP

wm  Ferrocene Signal
wmmm  Background Current

h
probe ¢ "
> b i
signal patient % 30
\ prObe DNA g 25
ferrocene | z 20
label 5 s
ferrocene &
label 3 I(; /
0
CAPTURE PROBES o 02 0.0 02 04 0.6
D:;:::l:ol‘lzb GOLD ELECTRODE VOLTAGE
ELECTRODES
1 The target DNA is mixed with 2 The solution is pumped through 3 Voltage is swept across
the signal probe solution. If the the cartridge’s microfluidic chamber each electrode and target
applicable target DNA is present, and the target DNA/signal probe DNA is analyzed by
hybridization to the signal probes complex completes the reaction with electrochemical detection.
occurs immediately. the pre-assembled capture probe.

=




eSensor RVP

Tespit yontemi: Mikroarray hibridizasyon ve
solid-faz elektrokimyasal analiz (voltametrik)

Tespit edilen viruslar: Adenovirus (C, B/E); Influenza A
(H1/2009, H1, H3); Influenza B; Human Metapneumovirus;
Parainfluenza viruses 1, 2, 3; RSV (A, B); Human Rhinovirus

Duyarlihk: % 95.4
Ozgiilliik: % 99.7
Manuel calisma suresi: 1 saat
Sonug¢ verme suresi: 7.2 saat

8 saatlik surede cihazda calisilan ornek sayisi: 21



eSensor RVP

Adenovirus

Influenza A

Infuenza A H1/09

Influenza A H3

Influenza B

Human Metapneumovirus
Parainfluenza virus 1
Parainfluenza virus 2
Parainfluenza virus 3
Respiratory syncytial virus A
Respiratory syncytial virus B
Rhinovirus

100
100
100
100
100
100
100
100
100
100
100
90.7

Artilar;

- Yuksek duyarlihk

- Adenovirus turlerini
raporlayabilme (C vs. B/E)

Eksiler:

- Enterovirus yok
- Uzun sonug¢ verme suresi

> / saat



ePlex Respiratory Pathogen Panel

Tespit yontemi: Eletrowetting (elektro-islatma)

Tespit edilen etkenler: Adenovirus, Coronavirus 229E,
Coronavirus HKU1, Coronavirus NL63, Coronavirus OC43, SARS-
COV-2, MERS-CoV, Human Bocavirus, Human Metapneumovirus,
Human Rhinovirus/Enterovirus, Influenza A, Influenza A H1,
Influenza A H1-2009, Influenza A H3, Influenza B, Parainfluenza
1-4, Respiratory Syncytial Virus A-B, Bordetella pertussis,
Legionella pneumophila, Mycoplasma pneumoniae

Duyarhhk: Ozgiilliik:
Manuel calisma suresi: 2 dakika
Sonug¢ verme suresi: 1.5 saat

8 saatlik surede cihazda calisilan ornek sayisi:



ePlex Respiratory Pathogen Panel

== [errocene Signal

A CAPTURE PROBE B
\ =mmm Background Current

SIGNAL PROBE PATIENT DNA

N

FERROCENE LABEL

CURRENT NANOAMPS

02 00 02 04 06

VOLTAGE




Verigene Respiratory Pathogens Flex test

Tespit Yontemi: Mikroarray (gold nanoparticle
probe-based technology)

Sonug verme suresi: 2-3 saat

Tespit edilen etkenler: Adenovirus; Influenza A
(H1, H3); Influenza B; Human Metapneumovirus;
Parainfluenza virus 1, 2, 3; RSV (A/B);
Rhinovirus/enterovirus, Bordetetella pertusis,
Bordetetella parapertusis-Bordetella bronchiseptica,
Bordetella holmesii.

Teste baslamadan once hedef etken
secim/tercih imkani




Luminex NxTAG respiratory
pathogen panel (NxTAG-RPP)

NXTAG RPP ayni anda 96'lik setlerde toplam
20 hedef etken

Sonug¢ verme suresi: 4 saat

Luminex magpix platformu; ekstrakte
nukleik asit alikotu, liyofilize reaktiflerle
eklenir, tek siklusta multiplex PCR (RT-
PCR)/bead hibridizasyon, kapali sistem. PCR
sonrasi ornek isleme yok




NxTAG® Respiratory Pathogen Panel Targets

Viral Targets

Influenza A

Influenza A H1

Influenza A H3

Influenza B

Respiratory Syncytial Virus A

Respiratory Syncytial Virus B

Bacterial Targets

Chlamydophila pneumoniae

Rhinovirus/Enterovirus

Parainfluenza virus 1

Parainfluenza virus 2

Parainfluenza virus 3

Parainfluenza virus 4

Human Metapneumovirus

Mycoplasma pneumoniae

Step 1 Step 2

Add 1-96 extracted samples to pre-plated

test wells. bead hybridization.

A\ %

Integrated multiplex PCR and

Adenovirus

Coronavirus HKU1

Coronavirus NL63

Coronavirus 229E

Coronavirus 0C43

Human Bocavirus

Legionella pneumophila®

%

)

COR

Step 3

Read on the NxTAG®-Enabled
MAGPIX?® System.



x-TAG x-TAG RVP
Parameter FilmArray Verigene RVP Fast NxTAG-RPP eSensor RVP ePlex
Analysis platform FilmArray system or Verigene Luminex Luminex Luminex eSensor ePlex
FilmArray Torch system 100/200 100/200 Magpix system

No. of targets 20 16 12 8 20 14 17

Ability to detect pathogen
Viruses
Adenovirus v v v v v v/ (differentiates
subgroup B/E
from C)
Coronavirus v
Coronavirus HKU1
Coronavirus NL63
Coronavirus 229E
Coronavirus OC43
Human bocavirus
Human metapneumovirus
Influenza A virus
Subtype H1
Subtype H3
Subtype 2009 HIN1
Influenza B virus
Parainfluenza virus 1
Parainfluenza virus 2
Parainfluenza virus 3
Parainfluenza virus 4
Respiratory syncytial virus
Respiratory syncytial virus A
Respiratory syncytial virus B
Rhinovirus/enterovirus
Bacteria
Chlamydophila pneumoniae
Mycoplasma pneumoniae
Bordetella pertussis
Bordetella parapertussis-Bordetella
bronchiseptica
Bordetella holmesii v

N ONSNNN

AN AR A A NN . OIS
NN NSNS
NWANSNSANSNNSSN

WRENS NN ANAN. NONSS

NSNS

WA
WS AANNAN SNANANN: ASNANNENNSESN

NN NN "RNCNANANSSANSNSN

NN ey

NN

Time to result (h) -~1 ~2-3 ~8 —~6 —4 -6 ~15

aThe acceptable specimen type for all panels is a nasopharyngeal swab. RVP, respiratory virus panel; RPP, respiratory pathogen panel.



Turkiye ve Test Platformlari

, Bio- Speedy®

ORNEK TIPI :

SOLUNUMYOLU | | (e
RT-qPCR MX-24T PANELI N :‘;:'%‘::??’:""

+ Solunum yolu enfeksiyonlar donya capinda yoksek morbidite ve mortalite ile iliskilendirilmistir ve belirtileri belli
bir etkeni isaret etmeyebilir.

+ Blospeedy* Solunum Yolu RT-gPCR MX-24T panell ile enfeksiyon etkenlerinin izl ve dogru tanisi.

« Tek bir stripte SARS-CoV-2 dahil 19 viral ve 6 bakteriyel ctlkenin multipleks tespiti.

+ Solunum yolu enfeksiyonlarinda hizli ve dodru tan, erken ve etkin tedaviye yonlendirir. Erken ve etkin tedavi
hayat kurtanr, hastanede yatis sUresini kisaltir, gereksiz llag kullanimim _engelier.

. Kaynaklann en verimli
sekilde kullaniimasini saglar.

UNAT®  ALTERNATIF1 ALTERNATIF 2
TRANSFER _m—

VIRAL ETKENLER R
SARS-CoV-2 mI.AﬂDAN'"
Influenza A SISTEMI
Influenza &
Insan Koronaviraso 2296 9 nogi
Insan Koronaviraso OC43 UHﬁIHR
Insan Koronavirasa NLES 16 ORNEK

Irsan Koronavirasd HKUT
Parainfiucnza 1

Paranfiucnza 2

Parainfluicnza 3

Parainflucnza 4

Motapnomowras (MPV)

jal Virdsdl (REV)

REAKSIYON
KURULUMU

[rsan Bakaviras (Hi

Insan Parekaviras (HPeV)
PCR

Raane el s 0 s
Karonan - 0C43 100 896
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Impact of Early Detection of Respiratory Viruses by Multiplex PCR
Assay on Clinical Outcomes in Adult Patients

Urania Rappo,® Audrey N. Schuetz,?®* Stephen G. Jenkins,” David P. Calfee,” Thomas J. Walsh,»? Martin T. Wells,®
James P. Hollenberg,® Marshall J. Glesbyb

Department of Medicine, Division of Clinical Epidemiology and Evaluative Sciences Research,” Department of Medicine, Division of Infectious Diseases,” Department of
Pathology and Laboratory Medicine,” and Departments of Pediatrics and Microbiology & Immunology,? Weill Cornell Medicine, New York, New York, USA; Department of
Statistical Science, Cornell University, Ithaca, New York, USA®

Iki influenza sezonu karsilastiriimis
Ilkinde konvansivonel tani (viral kiiltiir. hizli antiien

Patients positive for influenza virus (n = 212) Patients positive for non-influenza viruses (n = 125)
Unadjusted coefficient Adjusted coefficient Unadjusted coefficient Adjusted Coefficient
Outcome (95% CI) P value (95% CI) Pvalue (95% CI) Pvalue (95% CI) P value
Length of stay —0.12 (—0.62, 0.37) 0.63 —0.37 (—0.73, —0.018)§ 0.040 J-0.57 (—1.11, —0.016) 0.044 —0.091(—0.52,0.34) 0.68
Duration of —0.61 (—1.28,0.061) 0.074 —0.68(—1.29, —0.060)§ 0.032 §-0.091(—0.69,0.51) 0.76 0.12 (—0.43, 0.67) 0.66
antimicrobial use®
No. of chest —0.43 (—0.80, —0.067) 0.020 —0.42(—0.72,—-0.13) §0.005 }-0.32(—0.78,0.13) 0.16 0.022 (—0.33,0.38) 0.90
radiographs*
Time to anti-influenza —0.18 (—0.69, —0.33) 0.48 —0.20 (—0.65, 0.25) 0.37 NA*
treatment?

Non-influenza icin 1.5svs. 13.5s
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ARTICLES ®

Impact of Multiplex Polymerase Chain Reaction Testing for Respiratory
Pathogens on Healthcare Resource Utilization for Pediatric Inpatients

Anupama Subramony, MD, MBA'*, Philip Zachariah, MD, MS***, Ariella Krones, MD*, Susan Whittier, PhD**,
and Lisa Saiman, MD, MPH**

Prospektif, pre/postintervention, multiplex
PCR etkisi, pediatrik yatan hasta

Once EIA, direkt floresans antikor, PCR (FA-RP
disi), viral kultuar
Sonra FA-RP

- FA-RP ile %42 pozitiflik; konvansiyonel %14

- FA-RP’de =2 gun antibiyotik kullanimi ve yatisla
birlikte radyografi olasilik orani daha distk, =2 gln
izolasyonda kalma olasilik orani ise daha yuksek




Impact of a Rapid Respiratory Panel Test
on Patient Outcomes

Beverly B. Rogers, MD; Prabhu Shankar, MD; Robert C. Jerris, PhD; David Kotzbauer, MD; Evan J. Anderson, MD;
J. Renee Watson, BSM; Lauren A. O’Brien, PhD; Francine Uwindatwa, MS, MBA; Kelly McNamara, BSBA; James E. Bost, PhD

Prospektif, pre/postintervention, multiplex

PCR etkisi, pediatrik yatan hasta

Daha kisa antibiyotik kullanim stresi (NP 6rnek; influenza
virus,RSV, parainfluenza 1-3)
FA-RP pozitif cocuklarda hastanede kalis suresi ve

izolasyonda kalma suresi azalmis



Routine molecular point-of-care testing for respiratory viruses @ ), s M)
in adults presenting to hospital with acute respiratory illness
(ResPOC): a pragmatic, open-label, randomised controlled trial

Nathan J Brendish, Ahalya K Malachira, Lawrence Armstrong, Rebecca Houghton, Sandra Aitken, Esther Nyimbili, Sean Ewings, Patrick] Lillie,
Tristan W Clark

Tek-merkezli, kontrollG-randomize, yetiskin,

akut solunum yolu hastaligi olan kisiler

FA-RP ve konvansiyonel PCR;
- Antibiyotikle tedavi edilen hasta sayisi ve ortalama
antibiyotik kullanim slresi arasinda fark yok
- FA-RP grupta hastanede kalma suresi daha kisa (5.7 g vs.
6.8 g); influenza pozitif hastalarda antiviral kullanimi daha
yuksek (%91 vs.%65)




Hep mi 1ytyiz...

Isteklerin diizenlenmesi, uyarlanmasi

Verigene RP Flex panel ve Luminex XTAG
haric mldahale edilemiyor

Bazi patojenler icin duyarlilik istenen
seviyenin altinda

Adenovirus (%57), influenza A virus H1/2009
(%73), influenza B virus (%77)

Toplumda etkenin gorilme sikhgi testin prediktif
degerini etkileyecektir!



Kisithiliklar

TABLE 3 Combinations of multiple viruses identified during the study
and how many instances were detected by each assay

KO e n fe ks i y O n No. of coinfections detected by:

<TAG No. of
-  true-
O r a n I 0/0 1 O FilmArray eSensor RVP positive
Viral combination” RP RVP RVPvl fast results
AdV + InfA H1/2009 0 1 0 0 1
AdV + MPV 0 1 0 1 1
AdV + PIV2 1 1 1 NAY 1
AdV + RhV/EV 4 6 5 5 6
AdV + RSV A 1 4 2 3 4
InfA H1/2009 + RhV/EV 1 1 1 1 1
RhV/ EV InfA H1/2009 + RSVB 1 2 3 7 2
MPV + RhV/EV 1 1 1 1 1
PIV1 + RhV/EV 2 1 1 NA 2
L . PIV2 + RhV/EV 2 4 3 NA 4
b|r||kte||g| S|k PIV3 + RhV/EV 0 1 0 NA 1
RSV A + RhV/EV 5 5 5 4 5
RSV B + RhV/EV 1 1 1 0 1
AdV + MPV + RSV A 0 1 0 0 1
Total 19 30 22 17 31

“NA, not applicable.
¥ InfA, influenza virus A.




Kisithiliklar

Kolonizasyon, aktif
enfeksiyon ayrimi?

Bakteri ya da mantar koenfeksiyonu

Nazofarengeal ornek alimi zor, kritik hastalarda
ciddi alt solunum yolu enf atlanabilir; BAL
orneklemesi gerekebilir

CMV, MERS-CoV, SARS-CoV, hantavirus yok




Avantajlar

Viral patojen dogrulandiginda antibiyotik
kullanimi azalmakta

Invaziv 6rnek alim prosedurlerine ihtiyac
azalmakta

Enfeksiyon kontrol parametrelerini

uygulamak ve salginda harekete gecmek
kolaylasiyor (EV D68 salgini, 2014)




Avantajlar

Viral solunum yolu enfeksiyonu tanisi
koymak tek basina cogu zaman yeterli

Taniyla beraber ek islem ihtiyaci ortadan
kalkmakta

Mycoplasma pneumoniae enfeksiyonu
beklenmedik sekilde yluksek bulunmus %75




Epidemiyolojik Analiz ve Multipleks Paneller

Epidemiol. Infect. (2016), 144, 2064-2076. © Cambridge University Press 2016
doi:10.1017/S0950268816000339

Extensive multiplex PCR diagnostics reveal new insights into
the epidemiology of viral respiratory infections

44320 solunum yolu enfeksiyonu olan hasta

Coronovirus enfeksiyon sikhgi, influenza

sezonunda, sanilandan daha fazla



Immunkompromize hastalar ve panel testler

Genis panelli test kullanimi avantaj ama...

Klinige neden olmadan mikorg.’nin ya da

nukleik asitin uzamis sacilimi; klinik 6n planda
olmali

Test panelleri genisletilebilir




Panel test kullanirken...

Yanlis pozitif sonuglar/kontaminasyon
Acik sistem/manipulasyon
Ornek alimi esnasinda kontaminasyon
Laboratuvar (molekuler tani) disi calisma

Table 1. US Food and Drug Administration—Approved Syndromic Panels for Multiple Pathogen Detection
Test System

Characteristic BD MAX FilmArray eSensor Prodesse Verigene Luminex
Method Realtime Nested PCR with melt PCR with electrochemical Realtime PCR  PCR with low-density PCR with liquid phase

PCR curve analysis detection nucleotide array bead array
Degree of 4 targets 14-22 targets 13 targets 3-4 targets 1-16 targets 9-20 targets

multiplexing
Panels Gl Respiratory, Respiratory Respiratory, Respiratory, Respiratory,
Gl Gl Gl Gl

Testing location Clinical Near patient facility or Clinical laboratory Clinical Near patient facility or Clinical laboratory

laboratory clinical Laboratory laboratory clinical laboratory

Partial Partial Partial

throughput Low-medium  Low-medium Medium Medium Low Medium-high
Time to results ~3h ~1h ~6h 3-4h ~2h ~5-8 h




Maliyet-etkinlik /Cocuklar

Cost Analysis of Multiplex PCR Testing for Diagnosing Respiratory
Virus Infections”

infliénza-6ehzer hastalikisemptomlan
drmtelrdastmnirkial i rd k gt sivali @ kdigfi| cail
¢aitepimdaynsaliysthetkin bulunmus

Cocuklarda hastanede kalis masrafi
Solunum yolundan etken izolasyon zamani

Antibiyotik kullanimi

Kullanilan tani yontemlerine gore solunum yolu hastaliginin
prevelansi 2%11 ise en ucuz yontem



Maliyet-etkinlik / Eriskinler

Hastanede yatan ASY supheli hastalarda virus
tespit edilde bile bakteriyel koenfeksiyon stphesiyle
antibiyotik tedavisine baslanmakta &

Asiri antibiyotik kullanimi; ilag toksisitesi

Balgamdan yapilan detayli viral ve bakteriyel
molekuller analiz TKP'da etyolojik tanisint anlamli
olarak arttirir

"Tipik bakteriyel” etkenler icin FDA-onayli bir
molekuler yontem yok!



Maliyet-etkinlik / Alternatif strateji

Kaltdr, idrarda pnomokok antijeni ve Legionella
antijen testlerinin beraber calisiimasi y

Panel testlerle serum biomarkerlarinin beraber
calisiimasi

Konak immun yanitinin dederlendirilerek viral
enfeksiyon tanisini dislamak.




Sendromik yaklasim ve Antibiyotik kullanimi

- - Future of
Respiratory secretions microbiology: 1-2
sample taken, and empirical
antibiotics prescribed
according to local guidelines

Sample sent to microbiology
lab for processing: bacteria
(if grown) identified to
species level within 24h

Susceptibility results
available in 48-72h
Antibiotic treatment is then
refined based on the results

Molecular PCR platform
provides identification and
limited resistance profile

S 7




Gereksiz/ Astrt antibiyotik kullanimi

Asiri ya da gereksiz antibiyotik & . » *

CDC is working to reduce

e unnecessary antibiotic use

— R White Housa National Action Plan to Combat
= iotic-Resistant Bactaria

outpatient antibiotic use by 5%

artik bir “halk saghgi” sorunu

DUnya genelinde bu sorunla baé etmek

icin devlet politikalar gelistirilmekte
Daha iyi enfeksiyon kontrolG

Yeni antibiyotik calismlarina destek

Antibiyotik yonetimi




Hizli Tant ve Antibiyotik Kullanimi

Dar spektrumlu antibiyotiklerin daha erken
donemde kullanimi
Vs.

Mikrobiyolojik test sonuclari ¢cikana kadar
genis-spektrumlu antibiyotik kullanimi

Viral etken tespiti halinde antibiyotik
kullaniminin sonlandiriimasi

Hizl tani, ne kadar hizli? 8 saat




Hizli Tant ve Antibiyotik Kullanimi

PCR bazli hizl tani testleri cogunlukla laboratuvarda
calisiimakta

Bakteriyel etkenlerden daha cok viral etkenlere odakli

RollU kisitli; saglikh kisilerde patojenik virus tespiti net
taniyr vermekte

Klasik viroloji kompleks ve masrafli

Hasta yonetimi/enfeksiyon kontrol amacina yonelik
etkenleri tespit edebilir

Viral etkenin tespiti;dar spektrumlu antibiyotige gecis
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Film Array DFA

Verigene RV+ R Kultir
Prodesse RT-PCR

Influenza A; duyarliik %94, 6zgullik %98
En dlsUk tani basarisi Adenovirus’te

5510 hasta Uzerinden viral etkenlerin
erken tanisinda yardimci
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Film Array @y Hizli antijen testleri

8.56 gun Antibiyotik tedavi slresi 12.82 gun

6.83 gln Hastanede kalis slresi 8.18 gln
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Original article

Evaluation of a molecular point-of-care testing for viral and atypical
pathogens on intravenous antibiotic duration in hospitalized adults
with lower respiratory tract infection: a randomized clinical trial
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Film Array T Real-time PCR

7 gun Antibiyotik tedavi suresi 8 gun
8 gun Hastanede kalis slresi 9 gln
1.6s Sonuc verme suresi 29 s

1804 $ Maliyet, ama... 2042 $




Role of rapid diagnostics for viral respiratory
infections in antibiotic prescribing decision in the

emergency department

Published online by Cambridge University Press: 28 June 2019

Jing Li , S. Lena Kang-Birken, Samantha K. Mathews, Catelynn E. Kenner and

Lynn N. Fitzgibbons

323/424 (°%76.2) FilmArray pozitif

Sadece 1/5'ine antibiyotik recete edilmis

Konvansiyonel yontemlere gbre oran cok
dusuk




Panel testler ve Mikrobiyolojik
tantda pre-analitik faz

Nadir goriinen etkenlerin pozitifligi; yanhs pozitiflik?
Panel genislediginde, bu etkenler icin pozitif sonucta
klinik degerlendirme ihtiyacini arttirmakta
Paneller numune temelli olmamali; klinik, konak
dzelligi ve epidemiyoloji
Kanit-bazl ve kisisel tani yaklasimi birakiliyor mu?
Atipik etkenler
Firsatcl etkenler, saglikli konak
Rhinovirus...




Panel testler ve Mikrobiyolojik
tantda pre-analitik faz

“Laboratuvar yonetimi”, "Antibiyotik yonetimi“nin
bir parcasi olmali
Algoritmik stratejiler izlenmeli
- Klinik degerlendirme
- Risk faktorleri
- Tedavi secenekleri
Less is more...

“Her seyi goreyim” anlayisi 6zel durumlarda; ko-
infeksiyon, klinik 6nemi net olmayan etkenler;
epidemiyolojik calisma gereksinimi



Panel testler ve Mikrobiyolojik
tanida analitik faz

Hizli tani testleri tedavi girisimlerini bazi
durumlarda yonlendirebilir

Ampirik tedavi ve izoalsyon onlemleri test
sonucu beklerken uygulanmali




Panel testler ve Mikrobiyolojik
tanida post-analitik faz

Pozitif sonuclarin klinik anlami?
Klinisyen ya da lab. teknisyeni yetkin mi?
Ornek tlrd sonucu etkiler mi?

Sendromik test sonuclarinin maliyet-etkinligi
icin randomize,non-inferiority calismalari
(virus tespit edildiginde antibiyotik tedavisine

gec baslamanin guvenilirligi?)




Panel testler ve Mikrobiyolojik
tanida post-analitik faz

Test 6ncesi klinik degerlendirme bir kenera

birakilmamali
Sistematik = Genis/Kapsamli test etme

Odak noktasli, cok sayida patojen tespitinden
anahtar roldeki patojenlerin tespitine kaymali?

(influenza virus, RSV)

Ozel hasta gruplarindaki yarari géz ardi edilemez

(human metapneumovirus, parainfluenza)




Ne yapmal?

Uygulama oncesi

Hastane patojen prevalansina gore en uygun paneli

tanimla
Testi nerede yapacagini belirle

ICD-10, hastanede yatis suresi ve 30-gun icinde

tekrar yatis endikasyonu temelinde maliyet analizi
Etkin tedaviye ulasmak icin gecen sure

Enfeksiyon hastaliklari uzmanina konsultasyon

suresi




Ne yapmal?

Uygulama esnasinda

Test nerede yapilacak?

Test ne zaman calisilacak? 7/24 mu
Mikrobiyolog tarafindan valide edilmis ekipman
Mikrobiyolog-klinisyen-EKK arasinda iletisim

Tibbi personelin egitimi




Ne yapmal?

Uygulama sonrasinda

Etkin tedaviye ulasma suresi

Antibiyotigi kesme ya da degistirme icin gecen sire
Enfeksiyon hastaliklari uzmanina konsultasyon suresi
Hastanede yatis slresi

30-gln icinde yeniden yatis endikasyonu

Mortalite




Sonuc Olarak....

Suricl koltugunda kim olacak; testler mi
bizi yonlendirecek yoksa tibbi gereksinimler
mi?

Teknolojik olarak yapilabilir olmak yeterli
mi? Klinik hipotezler?

Gereksiz tedavi

Kaynaklarin tuketimi...




Tesekkurler...



