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Yogun Bakim Enfeksiyonlari

intravaskuler kateterle iliskili kan dolasimi enfeksiyonlari (Ki-KDE),
Qventilatorle iliskili pnémoni (VIP),

kateterle iliskili idrar yolu enfeksiyonlari (Ki-IYE),

dCoklu ilaca direncli (MDR)patojenler.

Daha genis spektrumlu ampirik antimikrobiyal tedavi, antimikrobiyal direng ve
daha yuksek mortalite!!!!

Burillo and Bouza BMC Infectious Diseases 2014, 14:593
http://www.biomedcentral.com/1471-2334/14/593



Prevalence and Outcomes of Infection Aimmong
Patients in Intensive Care Units iny 2017
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* Enfeksiyon stiphesi ya da kaniti olan

8135 hastadan, = 88 (ilkeden 1150 merkez
L . L 15 202 YB hastasl
* en az bir mikrobiyolojik kilttr alinmis = 15165 veri
(%65) = enfeksiyon orani 8135 (%54)
o = YB’da kazanilmis enfeksiyon
’ gram-negatlf /067 orani 1760 (22%)
* gram-positive %37 " 43% Australasia
. fungal %16 " 60% Asya ve Ortadogu

* Mortalite orani %30



Review > mMikrob ivel Bu 2019 OcCct;5=2@):264-273. do 10.5578/ Mb.62S665.

[Evaluation of Infections in Intensive Care Units: A
Multicentre Point— Prevalence Studyvy]]

* Sekiz ayri ilde, dokuz hastane, * Enfeksiyon sayisi 182 (%42.4)
erigkin YBU 429 hasta * %21.4°(i toplum kdkenli
* SBIE nokta prevalansi %21.7 (n= 93) pnomoni,

* %18.6’s1 ventilator iliskili

o o pnémoni (VIP),

* En sik gorulen SBIE turd; * %16.3’U toplum kokenli Griner
 ventilasyonla iliskili pndmoni (%8.9) sistem enfeksiyonu,
* kan dolasimi enfeksiyonu (%8.2)'dur.

* enfeksiyondur.

* %16.3’U kan dolasimina bagl



Kan dolasimi enfeksiyonu

SMART (saline versus balanced crystalloids in ICU 1641 653 (39.8) | NCT02444988
patients—secondary analysis focused on Brown et al.
patients with sepsis)

EUPHRATES (targeted polymyxin B hemoperfusion 450 134 (29.8) | NCT01046669
for patients with septic shock and Dellinger et al.
elevated endotoxin level)

APROCCHSS (hydrocortisone plus fudrocortisone 1240 454 (36.6) | NCT00625209
versus placebo for patients with septic Annane et al.
shock)

ARISE (EGDT vs usual care for patients with septic 1591 601 (37.8) | NCT00975793
shock) ANZICS.
ProCESS (protocol-based vs usual care for patients 1341 396 (29.5) | NCT00510835
with septic shock) ProCESS investigators.




Intensive Care Med (2020) 46-266—-284
https://doi.org/10.1007/500134-020-05950-6

CONFERENCE REPORTS AND EXPERT PANEL

Bloodstream infections in critically ill U

patients: an expert statement

1,2"

@®, Etienne Ruppé’?, Francois Barbier?, Alexis Tabah® and Matteo Bassetti®

Jean-Francois Timsit
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* EUROBACT-1

Multicenter Study > Intensive Care Med, 2012 Dec:38(12):1930-45

Aty ,.,-y_,.-.-.‘._,.,._lw, AYA ACAC A E' t‘ AR Cmm N
A fFIChIl “fl= Je JAUSN-U " ) ) Lo S
dor: 10.1007/500134-012-2695-9. Epub 2012 Sep 26

Characteristics and determinants of outcome of
hospital-acquired bloodstream infections in
intensive care units: the EUROBACT International
Cohort Study

1156 yogun bakim hastasi

Yogun bakimda kazanilmis KDi,
 Kateter iliskili enfeksiyonlar (%21)
* Nazokomiyal pndmoni (%21)

* Intraabdominal enfeksiyonlar
(%12)

e Kaynagi bulunamayan (%2)



* Erken, uygun antimikrobiyal tedavi, 6zellikle sepsis veya septik sok

kriterleri olan hastalarda kritik 6neme sahiptir,

* birinci basamak antimikrobiyallerin seciminde;
* yerel epidemiyoloji,
* Supheli kaynak,
* bakteriyel direnc,
* Onceki antimikrobiyal maruziyet
* belgelenmis MDR bakteriler ile kolonizasyon
* bagisiklik durumu,

Bakteriyel
tanimlama ve direncg
mekanizmalarinin
erken tespiti icin
hizli, genotipik veya
fenotipik testler
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ANTIBIOTIC
SUSPICION OF BLOOD INCUBATION POSITIVE DETIFICATION SUSCEPTIBILITY TESTING

SEPSIS COLLECTION BLOOD CULTURE
PROBABILISTIC GRAM STAIN-ADAPTED | PATHOGEN-ADAPTED |  PERSONALIZED
d
mikrobiyolojik + Clnialperameigs
d (X I [] |
ta ni a gu nce IS * Direct PCR (SeptiFast, Iridica)

» Metagenomics (total DNA and
d k|§| cIDNA)

Kan dolasimi

enfeksiyonund

» Bjochemical tests

Multiplex PCR

Accelerate Pheno

Automated AST

Direct identification from BC
Rapid phenotypic tests from BC
Direct AST from positive BC




Kan kultara
altin standart yontem

otomatize

d en az iki set
aerobik ve
anaerobik kan
kiltird (sise fenotipik
basina 10-20 mL




Dezavantajlari

e Kan kultarlerinin sonugclanmasi zaman alici ve yavastir,
* yalnizca canli mikroorganizmalar saptanabilir ve

* yavas ureyen, hiicre ici ve zor Ureyen mikroorganizmalar icin
duyarliliklari dasaktdar.
e Standart prosedirlerin dogru sekilde uygulanmasina, yeterli

volimde kan ornegi toplanmasina ve yiiksek oranda klinik KDE
stiphesine ragmen, pozitiflik %30-40 kadar diisiik olabilir

* ayrica ampirik antimikrobiyal tedavinin baslatilmasindan sonra alinan
kan kaltirlerinde de duyarhlik 6nemli 6lcide azalmaktadir.



Sepsis Mikrobiyal Tanisinda Kullanilan Kaltir-Bagimsiz ve
Kilttre Dayali Tani Yontemleri

AMPIRIK ANTIMIKROBIYAL TEDAVI AYARLAMA/DARALTMA

TAM KANDAN TANI KAN KULTURUNE DAYALI TANI

P

- PCR-dayali ydntemler
A ‘ [ ] niikleik-asit hibridizasyon-dayal ydntemier
s @ & & B8 [ xutle spektrometri-dayals yontemier

[ Fenotipik ysntemier
* kan kiitiurinden baktenyd polette

KAN KULTURU

— -9 —_— _ -
o 2 2 & s 12 24 Saat -
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Kayvnak: Clin Microbiol Infect. 2015 Apr;21(4):323-31.



Direkt kandan calisan molekuler temelli analizler

Qinkibasyon yapilmadan kan numuneleri (izerinde PCR ile patojenleri ve
direnc belirteclerini dogrudan saptamak icin cesitli sistemler

= Roche LightCycler®SeptiFast, ¢ duyarhlik ve ozgullukl
= SeeGene MagicPlex® Sepsis Test, % tam otomatize degil
= Abbott Iridica ® kisith etken ve direng geni
Test sistemi Meta analiz ¢calisma | sensitivite (%) spesifite (%)
sayisl
LightCycler®
SeptiFast
MagicPlexTM Sepsis 6 36 89
Test

Sepsiste Etkenin Tanimlanmasi icin Kan Orneginde Kullanilan Molekiiler Hizli Tani Testler,
Saglik Teknolojisi Degerlendirme Raporu, 2018.



T2MR

T2Candida’ | T2Bacteria® | T2Resistance =T2 Biosystems
Sensitivity: 91.1%' Sensitivity: 95.4%? FDA Breakthrough Device i .
Specificity: 99.4%! Specificity: 98.0%? CE Mark/RUO 2019 =(T2 Candida-T2Bacteria )
mecA/C .
C. albicans E. faecium vanA/B =daha yu ksek d uya rlilik ve
g. tropica/fs | S. aureus | CTXM-14/15 Ong”Uk (%) (89_9 1/98_
. parapsilosis K. pneumoniae KPC
C. krusei P. aeruginosa OXA-48 Group 100)
C. glabrata E. coli NDM, VIM, IMP
AmpC (CMY/DHA) =daha kisa sonuc suresine
(3-5 saat)
FDA-CI d FDA-CI d Available. as RUO (US) . .
CE-marked CE-marked FOA I procses kisitli etken ve direng geni!!!
1-83 CFU/mL LoD 2-11 CFU/mL LoD

3-11 CFU/mL LoD

Mylonakis E, et al. Clin Infect Dis. 2015

PCR + miniaturised magnetic resonance Clancy CJ, et al. J Antimicrob Chemother. 2018



Vi,
M & SN STD Projesi PICO’su
[« N,
I\ V : “18 yay tizeri hastanede yatan sepsis hastalarinda, kandan alinan numuneye uygulanan
A molekiiler hizli tani testleri, tek basina kan kiiltiiriine gore mortalitevi, antibiyotik kullanim
1. Sﬁc'lll'yl K,Eﬁfﬁ?"'c' siiresini, hastanede yatis siiresini kisaltir m ? "
GENEL MUDURLUGH P | Hasta 18 yas lizerinde, hastanede yatan, sepsis siiphesi olan hasta
Sadlik Teknolojisi Degenendinme . 5
Daire Beskank 1 | Midahale Kanda'n alinan numuneye uygulanan molekiiler hizl tam
testleri
C | Karsilastirma | Kan kiiltiirii
Mortalitede azalma
O | Sonug Antibiyotik kullanim siiresinde azalma
Hastanede yatis siiresinde kisalma
_Septifast
I 4 B Kan kORGP0 (8+ saat)
i —— Mekrosrray
. . . DNA purifikasyonu
SepSISte Etkenln e e Bl PCR amplifikasyonu
2 . Sonug bildirimi
Tamimlanmasi Icin Kan ‘
Orneginde Kullanilan
3 s | &
Molekiiler Hizli Tani Testleri
=44

Konulu
Saglik Teknolojisi Degerlendirme Raporu

Gram Boyama ve Fenotiplh Tansmlama

Nihai Rapor 2 a 3 x 10 12 &
Sonug Zaman (Saat) £in

Kaynak: Eur J Microbiol Immunol (Bp), 2004; 4(1); 1-25




SONUCLAR

* molekuler hizli tani testlerinin 18 ¢ Mortalitede azalma??
yas Uzeri hastanede yatmakta e Antibiyotik kullanim siresinde
olan sepsis hastalarinda a7alma??
patojenin tespitinde %67
sensitivite ve %95’lere ulasan
spesifitede,

* Hastanede yatis stresinde
kisalma???

* Sonuc suresinin 19,5 saat

kisaltilabildigi basa-bas
karsilastirmada gosterilmistir.



Pozitif kan kuiltirinden calisan molekiler temelli analizler

BioFire FilmArray Kan Kiltliri Tanimlamasi ve (BioFire BCID)
JGenmark ePlex® BCID (Roche)

JAccelerate Pheno sistemi

dVerigen sistemi (Luminex )

dVerigene, yeni B-laktam/B-laktamaz inhibitorlerine duyarhligi
belirleyebildigini kanitlamistur.

(JAPNA-FISH (AdvanDx)

dbakteri ve mantarlarin sirasiyla 16S veya 18S rRNA'sini hedefleyen peptit
nukleik asit (PNA) problariile floresan in situ hibridizasyonu (FISH)

dMalditof MS



Uretici __|Sistem __| Yontem _ Sonug Siire | Duyarlik _ Ozgiillik

Biomerieux BioFire BCID2 Nested PCR 1,5 saat 91-96 98-100 Blaschke AJ,2012
Microarray Southern TR, 2015
Verroken A, 2019
Luminex Verigene® DNA 2.5 saat GP: 93-100 94.5-100  Buchan BW, 2013
Blood microarray .
culture tests GN: 98 100 Mancini N, 2014
Accelerate Accelerate FISH and 1.5 saat 98-100 98-100 Dubourg G, 2016
Diagnostics Pheno microscopy (tanimlama) Charnot-KatsikasA,
7 saat (ADT) 95-97.5 99-99 5 Lutgring ID,
Pancholi P, 2018.
BioMérieux VitekMS <1 saat Gram-negatif uyum: 83—-100 Faron ML, etal., )
Bruker Biotyper MALDI-TOF (tanimlama),  Gram-pozitif uyum: 32-89  Clin Microbiol,
<1 -4 saat(ADT) 2017.
Roche ePlex” BCID- RT-PCR 1-3 saat GP:91.2-100 97.9-100 Karen C, 2020
GP, GN,
Fungal Panel GN:95.5-100 99-100 DILIEIARCCILS

2021



BioFire BCID-2

11 Gram pozitif

Staphylococcus spp.,

Staphylococcus aureus,

S. epidermidis, S. lugdunensis,

Streptococcus spp., S. agalactiae,

S. pyogenes, S. pneumoniae,

E. faecalis, E. faecium,

L. Monocytogenes

7 mantar tiru

* C. albicans, C. auris, C. glabrata,
* C. krusei, C. parapsilosis,

» C. tropicalis, C. neoformans/qgattii

15 Gram negatif

A. calcoaceticus-
baumannii complex,

B. fragilis, H.influenzae,

* N. meningitidis, P.
aeruginosa,

S. maltophila,
Enterobacterales:

E. coli, E. cloacae complex,

K. aerogenes, K. oxytoca,

K. pneumoniae group,
Proteus spp.,

Salmonella, S. Marcescens

Direng¢ Genleri

mecA/C, mecA/C and MREJ
(MRSA), van A/B,

blaKPC, blaIMP,

blaOXA-48, blaNDM,
blaVIM, mcr-1, CTX-M



Verigene

Gram Positive Blood
Culture Test (Luminex)

13 Gram positives

e Staphylococcus spp.,

Staphylococcus aureus,

S. epidermidis, S. lugdunensis,

Streptococcus spp., S. agalactiae,

S. pneumoniae, S. pyogenes,

» S. anginosus, E. faecalis, E.
faecium,

* Micrococcus spp., Listeria spp.

Gram Negative Blood

Culture Test (Luminex)

9 Gram negatives

E. coli, K. pneumoniae, K.
oxytoca,

S. marcescens, Citrobacter spp.,

Enterobacter spp., Proteus spp.,

Acinetobacter spp., P.
aeruginosa

Direng genleri

Gram negatif

* mecA, van A/B, blaCTX-
M,

* blakKPC, blaOXA-48,
blalMP,

* blaVIM, blaNDM

Gram pozitif
mecA, van A/B



Roche ePlex® BCID

ePlex” BCID-GP Panel ePlex® BCID-GN Panel

e Acinetobacter baumannii

* Bacillus cereus group

Bacillus subtilis group
Corynebacterium
Cutibacterium acnes
Enterococcus

Enterococcus faecalis
Enterococcus faecium
Lactobacillus

Listeria

Listeria monocytogenes
Micrococcus

Staphylococcus
Staphylococcus aureus
Staphylococcus epidermidis
Staphylococcus lugdunensis
Streptococcus

Streptococcus agalactiae (GBS)
Streptococcus anginosus group
Streptococcus pneumoniae
Streptococcus pyogenes (GAS)

mecA, mecC, vanA, vanB

Bacteroides fragilis

Citrobacter

Cronobacter sakazakii
Enterobacter (non-cloacae complex)
Enterobacter cloacae complex
Escherichia coli

Fusobacterium nucleatum
Fusobacterium necrophorum
Haemophilus influenzae
Klebsiella oxytoca

Klebsiella pneumoniae group
Morganella morganii

Neisseria meningitidis

Proteus

Proteus mirabilis
Pseudomonas aeruginosa
Salmonella

Serratia

Serratia marcescens
Stenotrophomonas maltophilia

CTX-M, IMP, KPC, NDM, OXA (OXA23,

OXA-48), VIM

Fungal Etkenler

Candida albicans
Candida auris

Candida dubliniensis
Candida famata
Candida glabrata
Candida Zuilliermondii
Candida kefyr

Candida krusei
Candida lusitaniae
Candida parapsilosis
Candida tropicalis
Cryptococcus gattii
Cryptococcus neoformans
Fusarium

Rhodotorula



Molekller Sendromik Paneller

e Klasik -

* Rutin
uygulama

e Hizli

* Kritik hastalar ‘

Basamaklar ayri ayri
Kalifiye personel
Biriktirilerek
4-6 saatte sonuglanir
ekonomik

Her hasta igin
Tim basamaklar ayni reaksiyonda
Kullanimi kolay
Hizl sonug
pahali

Rutin

7/24



Multipleks PCR testler

. o 0
JAvantajlan :
Jatl i

* Yuksek performans

* Hizli sonug

* optimize edilmis bir antibiyotik
rejimi baslanmasi icin gecen
sureyi azalttig

e spektrum daralmasi

* genislemesi

e kontaminant tanimlandiginda
kesilmesi

(JDezavantajlari 0
A
* Mortalite,

* hastanede yatis suresini
etkilemedigi,

* PCR problarinin sayisinin
sinirlandirilmasidir.

* Gram-negatif bakteriler (ktltar
ile uyumluluk > %90)

* Gram pozitif bakteriler (~ %80
uyumluluk)



AMERICAN Journal of
JEY icoerron | Glinical Microbiology®

Use of the Accelerate Pheno System for Identification and
Antimicrobial Susceptibility Testing of Pathogens in Positive
Blood Cultures and Impact on Time to Results and Workflow

Angella Charnot-Katsikas,= Vera Tesic,® Nedra Love,® Brandy Hill,®* Cindy Bethel,® Sue Boonlayangoor,®

Kathleen G. Beavis®

TABLE 2 Performance characteristics of the Accelerate Pheno system for organism
identification (after adjudication of discrepant results)

Sensitivity® Specificity®
No. detected/ No. detected/
Organism no. tested % no. tested %
Gram positives
Coagulase-negative Staphylococcus spp. 52/52 100 169/172 98.3
Enterococcus faecalis 15/17 88.2 215/215 100
Enterococcus faecium 3/5 60 227/227 100
Staphylococcus aureus 18/19 94.7 200/202 99
Staphylococcus lugdunensis 0/0 NA< 228/228 100
Streptococcus spp. 21/21 100 205/210 97.6
Total 109/114 95.6 1,244/1,254 99.1
Gram negatives
Acinetobacter baumannii 3/3 100 229/229 100
Citrobacter spp. 2/2 100 230/230 100
Enterobacter spp. 11/13 84.6 215/216 99.5
Escherichia coli 30/31 96.8 201/201 100
Klebsiella spp. 20/21 95.2 211/211 100
Proteus spp. 3/3 100 229/229 100
Pseudomonas aeruginosa 9/9 100 223/223 100
Serratia marcescens 3/3 100 229/229 100
Total 81/85 95.3 1,767/1,768 99.9
Yeast
Candida albicans 2/2 100 229/229 100
Candida glabrata 3/3 100 224/229 97.8
Total 5/5 100 453/458 98.9

BACTERIOLOGY

) |

Chock for |
upcatea |

ANCCELERATE

Accelerate Pheno sistemi,

hizli ttr tanimlama (ID)

antimikrobiyal duyarhlik testi (ADT) (MIC)
«morfokinetik hiicresel analiz ile otomatik
floresan in situ hibridizasyon teknolojisi»

241 m.o.,

sensitivity 95.6%
specificity 99.5%,

ADT,

Temel uyum % 95.1
kategorik uyum % 95.5



Matriks ile desteklenmis lazer desorpsiyon/iyonizasyon ucus
zamani kutle spektrometresi [matrix-assisted laser
desorption/ionization time-of-flight mass spectrometry

(MALDI-TOF MS)]

* bakterilerin tanimlanmasi acisindan enfeksiyon hastaliklari
kliniklerinde ve mikrobiyoloji laboratuvarlarinda buyuk bir cigir

acmistir
* MALDI-TOF MS, kan dolasim enfeksiyonlari acisindan pozitif sinyal

veren kan kulturd sisesinden yapilan subkulturlerden elde edilen gram
negatif bakterilerde %90, gram pozitif bakterilerde %60-80 oraninda

glvenilir tanimlama yapabilmektedir

Morgenthaler NG, Kostrzewa M. Rapid identification of pathogens in positive blood culture of patients
with sepsis: review and meta-analysis of the performance of the sepsityper kit. Int J Microbiol 2015



Yeni nesil dizileme ve metagenomik analizler

* Yeni nesil dizileme

* Hedeflenmemis YND (Untargeted NGS), masif paralel dizileme
yoluyla tim bakteri genomlarinin okunmasini saglar

* Metagenomik analizler

* 16S metagenomik, bakteriyel 16S rRNA geninin evrensel primerleri
yoluyla amplifikasyona, bakteriyel tanimlama ve alt tip
tanimlamasini saglayan amplikon dizilemesine dayanr.

e 18S rRNA (fungal tanimlama)
 Klinik metagenomik (cMg),
* (cfDNA) hicre disindaki nukleik asitlerin



Molzym, genis kapsamli 16S ve 18S rRNA gen PCR'i ile bakteri ve
mantarlarin sekanslama analizini kullanan SepsiTest™-UMD CE IVD
sistemini gelistirmistir.

Clinical Sample Pathogen Enrichment  Pathogen DNA

A — ¢ » pE— z{»f‘ §—» IETCECICH ) GAGTGATGAAGGTCTT... s Species

Microbial Enrichment Sensitive 165 / 185 PCR Sequencing Analysis
and DNA extraction



i 21[‘!,1 & .
ImMicC I.ObIOIO gy https://doi.org/10.1038/541564-018-0349-6

ARTICLES

Analytical and clinical validation of a microbial
cell-free DNA sequencing test for infectious
disease

* Uc yuz kirk sekiz hastayi iceren yeni bir calismada,
e cfDNA dizilimi igin

e kan kulturu ile pozitif uyum orani %93.7

e 0zgulluk %63

* Gercekten de metagenomik dizileme, konvansiyonel yontemlerle
negatif bulunan 166 numunenin 62’sinde kiltirde tanimlanamayan
bakterileri saptadi,

* Dikkat cekici bir sekilde, cfDNA dizileme sonuclarinin %85’i, 6rnegin
gelisinden sonraki glin icinde sonuclandi.

Karius, Inc., Redwood City, CA, USA. 2 Department of Emergency Medicine,
Stanford University, Palo Alto, CA, USA. Timothy A., et al.



Karius CLIA/CAP laboratuvari Microbial cell-free DNA
sequencing is akisl

—3 K
q q
o
PPT blood Sample Sequencing Analysis Report
tube (5 ml) Processing
Next day results
Sample Requirements: Controls for carry over, Single-end 75-base Curated, clinical-grade Reports on 1,250
bias, NGS quality, sequencing on microbe database of clinically relevant
5 ml PPT tube pre-spun mix-ups and quantitation NextSeq500 >20,000 high-guality pathogens, including
and shipped at ambient added on receipt microbe assemblies bacteria,
temperature in the Approximately 24 yeast,
provided collection kit Automated DNA extraction million reads per sample Dynamic background DNA viruses,
or and NGS library prep monitoring enables parasites and
21.2 ml plasma from protocols optimized for Double-unique robust filtering of archaea
K,EDTA draw in sterile low bias and high speed dual-indexes ensure environmental
pour-off tube robust sample contamination Results delivered day
Receipt at lab <96 h demultiplexing after sample receipt
(Monday to Sunday)

after blood draw



Abundance (MPM)

10°
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Saghkli gondlltlerle karsilastirildiginda sepsisli hastalarda
plazmatik cfDNA'nin mutlak konsantrasyonlarinin yikseldigi ve

cfDNA dizilerinin geleneksel, kilture dayali yontemlerle kacirilan
| potansiyel bakteriyel patojenleri tanimlayabildigi gosterilmistir.

15

Number of samples

10°
cfDNA concentration (ng ™)




Yontem Duyarhilik | Ozgiilliik | Referans

SepsiTest Broad range 8-18 saat  Over 345 bacteriaand 8 48 86 Stevenson M,
(Molzym) PCR + fungi Health Technol
sequencing Assess., 2016
iDTECT Dx Untargeted 60 Over 1200 pathogens (Negative predictive Parize P, Clin
Blood NGS (bacteria and value: 98.4%) Microbiol
(PathoQuest) viruses) Infect., 2017
Karius NGS Untargeted 55 Over 1200 pathogens 93 63 Blauwkamp TA,
plasma Test NGS (bacteria, fungi, Nat Microbiol.,

(Karius) viruses and parasites) 2019



Solunum yolu enfeksiyonlar

* ABD ve Avrupa'daki tim hastane kaynakli enfeksiyonlarin yaklasik
%25'inden ve hastanelerde recete edilen antibiyotiklerin %50'den
fazlasindan sorumludur,

* Ventilasyonla iliskili pnémonia (VIP) ve YBU-hastanede edinilmis
pnomoni (HAP) 6nemli bir mortalite riski ile iliskilidir,

* Etiyolojik tani, bu hastaligin morbidite ve mortalitesi Uzerindeki etkisi
nedeniyle mikrobiyolojik bir acil durumdur.



SOLUNUM YOLU ENFEKSIYONLARI KLASIK TANISI

'i‘lt' &
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* Balgam

* Direkt mikroskopi (gram, ARB )
e Kultur (bakteri, mantar, mikobakteri

Uygun balgam 6rnegd

Mukus iplikcikleri
Brons epiteli



ANTIJEN TESTLERI

* Influenza virus A/B, RSV, Adenovirus antijeni

* Streptococcus pneumonige 3

* Legionella ant Duyarlilik % 70-80

* A Grubu beta hemolitik Streptokok antijeni
* Galaktomannan antijeni

e Beta DGlukan



Clinical Infectious Diseases - e

A Guide to Utilization of the Microbiology Laboratory
for Diagnosis of Infectious Diseases: 2018 Update by the
Infectious Diseases Society of America and the American

Society for Microbiology”

J. Michael Mi II ' Matthe wJ Binnicker,® Shald Campb ell.” Karen C. mll Kimberle C. Chapin,® Peter H. Gilligan,® Mark D. Gonzale
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NAAT'ler, solunum virisu tespiti icin hizl antijen testlerinin ve
kiltliriintn yerini buylik ol¢lide almistir.

Sendromik alt solunum yolu panelinin;

* toplum kdkenli pndmoni (TKP),

* erken hastane kokenli pndmoni (HKP) hastalarinda,
* mikrobiyal etkenlerin belirlenmesi,

* hedefe yonelik antimikrobiyal tedavi,
* enfeksiyon kontrol yonetimi Gzerine.



Filmarray Pnomoni paneli (Biofire, bioMerieux); yaklasik 1,5 saatte 15
bakteri (kantitatif olarak 104 ila 107), ¢ atipik bakteri, yedi direnc geni ve
sekiz virusu saptayabilmektedir

BioFire’ FilmAray’

Pneumonia Panel plus

mm - mmgcgm sgmxga&% ) Sample type: Sputum, Endotracheal
-Quantta ] cle .
Aelbicrcabocess Chamyda peunonae Carbapenenases aspirate, Bronchoalveolar lavage, and
baumani complex Logonela preumophil Iup mini-BAL
Enterobacter cloacas complex Mycoplasma preumoniae KpC
Esoherichi ol NOM
MW Influenzae OXA-48- ke

aen
el oy i ‘E"s“:n + MERS-CoV Available on the BioFre
’deebsgzmmmgmp G e Pneumonia Panel plus only
Pgr:;ssp:a ¥ Human Metapneumavirus

; Human Rhinowirus/Enterovirus Methicillin Resista i : .
PSS ) syl The BioFire Pneumonia Panel plus s only

Vil s Respig i | j

Stphyooocs s Syone Coronawtrﬁ?(MERS-CoV) ' available outside the United States
Stieplococs agalctioe iiluenza B
Steplococrus peumoniae Parainfonza Vi
SttEplococcus pyogenes Respiratory SyncytlVius




Unyvero HPN (Curetis, Unyvero TM) 21 bakteri ve bir parazit icin
semikantitatif (+ ila ++) ve 15 direng¢ geni icin yaklasik 5 saatte sonuc¢
uretmektedir.

Gram-positive bacteria Non-fermenting bacteria  Resistance Gene
Hospitalized

Moraxella catarrhails

pneumon'a replococcus preumontae Pepudomonas aeLginoss - e A
(HPN) Cartridge Acinetobacter baumanni complex

/ Stenotrophomonas malfophda : tem
| Shy
~
—

Legionelta preumophila

Enterobacteriaceae phutkony

trobacter freundi Others/Fungi
‘»-_‘.t'f”»"l:“"hﬁ ol ey 23
Enlsrobacter clogcase comples Pneumocysts Jirovecl oxa-4R

Klebsiella aerooenes (E aeronenes) , 4V
ARSI TODENES (- 98 Q €S A IS infiuenzac

FrOTeus spp
Myooplasma DNew N

Klebsiela pneumoniae i
) Chiamydophsia pnecsmonae WART
Klebsietla oxyloca Y nolon JYTAE
WA

Kletisiella variicoa
SE1alla marcescens

A wodl o STLANY
Morganedla morgany

Sample Types

Sputum, bronchoalveotar lavage
tracheal aspirates



Unyvero HPN paneli

98 YBU hastasindan alinan 175
donmus bronkoalveoler lavaj (BAL)
orneginde kulturle pozitif uyum
orani %96,5 ve negatif uyum orani
%99, 6

Ancak kultir panelde yer almayan
35 patojen (maya, nocardia,
mikobakteri vb. dahil) daha saptadi.

Performanslar, VIP veya ventile
HKP'li hastalarin 95 klinik 6rneginde
biraz daha dusuktd.

Filmarray Pnomoni paneli

200 acil servis ve yogun bakim
hastasindan donmus sy ornekleri

Bakteri tespiti icin kultlr ile pozitif
ve negatif yuzde uyum orani
sirasiyla %98.4 ve %96.8,

virtsler icin konvansiyonel PCR
ile %82.6 ve %99.5

51 yetiskin hastadan elde edilen 59
endotrakeal aspirat ve BAL Uzerinde
prospektif bir degerlendirme,

sirasiyla bakteriyel tespit icin pozitif
ve negatif uyum oranlari sirasi ile
%90've %97.4

abCollins ME, et al. J Clin Microbiol 2020.
cPeiffer-Smadja N, et al. Crit Care 2020.

ab.c\Webber DM, et al. J Clin Microbiol 2020.
deLee SH, Ruan SY, Pan SC, et al. J Microbiol
Immunol Infect 2019.



REVIEW

©=2D Molecular diagnostic methods for pneumonia: how
can they he applied in practice?

Solen Kerneis®®*, Benoit Visseaux™°", Laurence Armand-Lefevre™®, and
Jean-Francois Timsit™*©

Sendromik testler,
e ataklarin %39-40'inda erken donemde uygun deeskalasyona ve

e cesitli siddetli lejyonelloz vakalarinin beklenmedik teshisi de dahil
olmak Uzere %21-22'de eskalasyonu sagladigi

e kiltdr, numunelerin %30'unda panel disi bir mikroorganizma izole
etmistir.



Sendromik alt solunum yolu panelinin antimikrobiyal tedavi ydnetimi ve enfeksiyon kontroli Uzerine etkisinin
degerlendirildigi 6n ¢alisma sonuglar

Rabia Can Sarinoglu’, Elif Tukenmez Tigen?, Hiseyin Bilgin?, Volkan Korten?, Giner Soyletir!
Marmara Universitesi Pendik Egitim ve Arastirma Hastanesi
5. Ulusal Klimud Kongresi

Ekim 2018 ve Eylll 2019,
>18 yas, TKP, erken HKP tanili yatan

Kaliteli balgam ornegi .
* Gram boyama/x100 biyitme/heralanda =
* <10 vyassi epitel ve 225 PNL

e Kultur (bakteri)
* FA LRTI Panel (IUO)

(Biomerieux Diagnostics, ABD)



BULGULAR

Streptococcus pneumoniae 10 (21.7) >
P P ( ) Human Rhino/Entero virus 12 (63.1)

Haemophilus influenzae 9 (19.6)
(15.2) Influe

(15.2)
12 hastada goklu  [RTo:)

PEANEIGE 6 5)  Respi

(6.5) jHuma
(4.3)
baumannii complex Influenza B

Toplam 46 (100) ltoplam 19 (100)

5.8)

Parai 2 hastada <
Rhino/Entero virus %)

ve Influenza A 3)

1(5.3)



Calismaya alinan hastalarin 6zellikleri (n=40) n(%)

Solunum paneli sonucu ile antimikrobiyal degisiklik 20 (50)

Antimikrobiyal degisiklik nedeni

Hedefe yonelik de-eskalasyon 9 (45)
Eskalasyon 7 (35)
Hedefe yonelik antiviral tedavi 3 (15)
Tdm antimikrobiyallerin kesilmesi 1 (5)
Enfeksiyon kontrol dnerisi yapilan hastalar 21 (52.2)
Damlacik izolasyonu 13 (62)

Temas izolasyonu 8 (38)



SONUCLAR

Sendromik alt solunum yolu panelinin TKP ve erken HKP tanisi alan
hastalarda;

* yuksek oranda de-eskalasyonu sagladigi,
* ayni zamanda enfeksiyon kontrol 6nlemlerinin hizli uygulanmasinda
katki saglayabilecegi,

* panelde coklu bakteri pozitifligi saptanan hastalarda etkenin dogru
tanimlanmasi ve semikantitasyon degerlerinin irdelenmesi acisindan
daha fazla sayida hastayi iceren calismalara ihtiyac vardir...



Clinical benefits of a same-day respiratory metagenomics service for the intensive care unit
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Routine nanopore pathogen sequencing is a realistic proposition in the € THEGHE

virology and microbiology laboratories Lk Bladidondshol
ukepsne

Have to see it to believe it.

@nanopore R10 flow cells,

v14 kit chemistry, SUP

basecalling, duplex reads.
T TR T T Median quality score= 30.
i ) s Significant number Q>40.
7 e L [ | —— Seq game changed. &
“

| &

Nanopore reader 40

Average read quality

Reard lengehs



Currently provide a range of traditional and molecular tests for the intensive care unit

COMMUNITY LRTI
ECMO (with HCID) SAME DAY 2-4 5-7DAYS

) @
©®e “ ®oe PCR panels Resp. Resp Serum BDG

° 18 viruses Culture 16S Serum & BAL GM
% ‘ o0 5 atypical
bacteria
Surgical ICU PRI
@) ‘ O @® O 0| O pneumococcal
2 ® @) @0 ® urinary antigen
© O | @O ICU-ACQUIRED LRTI
2-4 5—7DAYS
Medical ICU
® (o|l@ce@ OO‘ Resp. Serum BDG

Culture Serum & BAL GM

@ O000 CQO|

BDG = f3 d-glucan
GM = Galactomannan



dRETEX

Metagenomic workflow for bacteria and fungi (and DNA viruses)

- Saponin-based human DNase treatment of Automated DNA
cell lysis human DNA extraction
\
\

-

— Z
Transposase-based library '

—
—
preparation (SQK-RPB004) § %

— Singleplex (Flongle)
or multiplex
\ sequencing (GridION)
Rapid PCR-based DNA
amplification (3hrs)

C Real time Pathogen

Identification and AMR gene
detection after 2hrs of
sequencing

Downstream analysis for

molecular typing after
24hrs of sequencing

MinKNOW

A 4

Real-time data acquisition and
demultiplexing (Guppy within

Charalampous et al Genome Medicine 2021
MinKNOW)



Case study 1: Unexpected organism with patient, infection control and public health impact

59F: Mitral and aortic valve replacement. Penicillin allergy.

19 ‘21
18 " 20
DISCHARGED || Surgical ICU
Operation Temperature (38) Temp EXTUBATED TO WARD g
Ear]y extubation unwell. Re-intubated. 38.5
Bed 21 Tap water cultures (cfu/100ml)
L. pneumophila (ST1326)
HEART FAILURE Bed 19: >15,000
INCREASING SECRETIONS Bed 21: 6700
Bed 18: 50
CRP 44 223 156 80 147 267 119 69 40 21
1/ >
I
D1 D7 D14 D21
Gentamicin Levofloxacin
. . . Resp. Ref Lab
Vancomycin o T Legionella urinary Ag --
Negative
flaA 3 3
PilE 10 10
asd - 1
RESPIRATORY _
SAMPLE Respiratory Metagenomics » Rle 28 28
No organisms Legionella pneumophila (ST1326) — 623 reads (16%) mompS - 14
proA 9 9

neuA 207 207



Case study 2: Severe influenza with secondary bacterial infection

54M: No previous illness. 3 days breathless, cough, chest pain. Intubated on arrival

. Staphylococcus aure
AMR & virulence genes | Reads

Organism

. Referred for ECMO (day 1)

Counts Percentage

Staphylococcus homi

87.16

3.94

ErmC 2654
Staphylococcus cohn 3.45
mecA 22
Staphylococcus epid 251
FusC 22
Streptococcus pyoge 0.77
Luk F/S 3 _
Staphylococcus haemolyticus 327 0.58
Staphylococcus warneri 180 0.32
Haemophilus parainfluenzae 166 0.29
CRP 271 ________“_ ________________________________________
Jonesia denitrificans 107 0.19
PCT >100 >100
[/ >
7
D1 D2 D3 D4 D5 D10

Linezolid & Meropenem

I

Metagenomics 17:15

BAL 01:50 30 minute report
PVL - MRSA
S. pyogenes

IVIG T Rifampicin

Infection control

Public health

16 hour sequencing

Full genome: MLST ST152

Linezolid and Flucloxacillin

Reference lab Day 10
Panton Valentine
Leukocidin (PVL)

Culture Day 5
MRSA

R: clindamycin, fucidic acid




Case study 3: Influenza A with secondary invasive aspergillosis

30F: Two weeks cough with green/rusty sputum. Admitted to ICU. Influenza A with life threatening asthma
Day 5 — Intubated but failed conventional ventilation. No positive cultures. Referred for VV ECMO

Bases (Mb)

Centrifuge Hits - Above Threshold 24.10
20.21
Oorganism Percentage 15.12
i o e Two mutations: Cyp51A - R279T and L272|
Jonesideninicans o (Not associated with azole resistance)
s Om https://sbi.hki-jena.de/FunResDb/
BAL 06:40 Metagenomics 16:20
l l Off ECMO BAL GM >6
CRP 9 ECMO cannulation 01:30 32 58 82 l l
PCT 0.08 0.13 /7 /7 /7
77 77 77 >
D1 D2 D3 D5 D7 D10

Piperacillin tazobactam Amphotericin

= R = o = =>

3 days
Co-amoxiclav

Zanamavir (10 days)
Clarithromycin


https://protect-eu.mimecast.com/s/BtPhCoj9AsD5LKBs1Hnh1?domain=sbi.hki-jena.de/

Case study 4: Worsening ventilator acquired pneumonia with no obvious cause

68M: Complex elective thoraco-abdominal aorta replacement. Cardiac arrest in theatre. Massive transfusion
No history of immunosuppression

_ Worsening HAP Neurology: obtunded
?E-mtubated Transferred to ICU Bilirubin 103
eatre recovery
Extubated  progymed HAP 11?2040 PeT 1S9
ALT 116

Lymphocytes 0.3
l Platelets 25

CRP 35 279 169 286 355

D1 D7 D14 D21
Tazocin Meropenem

|1

NBL Culture: ~ BAL Culture:
C.albicans (+) C. Glabrata (+++)

Galactomannan (-ve)

Anidulafungin



Disseminated HSV-2 infection

C. Glabrata (+++)
Galactomannan (-ve)

Jonesia denitrifi

Cutibacterium a

2 0.07

Prevotella timonensis

Dermatology consult Some
Suspected drug reaction improvement
“BAL-HSV not significant” Bilirubin 16

rash 0|.1 abdomen Stop meropenem PCT 150

and thighs ALT 46

? 1-2 vesicle HSV-2 Vesicle swab Platelets 172

IgG -ve Plasma HSV-2 +ve
HSV-2 +ve l
14
CRP 35 279 169 286 335 254 172
[/
77 >
D1 D7 D14 D21 D22 D23 D24 D25 D26
Tazocin Meropenem Meropenem
Anidulafungin A Aciclovir 10mg/kg tds
BAL for metagenomics. .
NBL Culture: organism Counts Percentage
C. albicans (+)
Human alphahe
BAL Culture: | =——— = - —_— = -




Case study 5: Looking ahead to incorporating RNA viruses:
72F admitted to ICU with cardiogenic shock post myocardial infarction

Type Il diabetes
Hypertension
Obesity

R ear discharge

Ear swab
+++ P. aeruginosa

I Acidovorax sp.
Sputum

+++ P. aeruginosa I Cutibacterium acnes

CPAP and BiPAP

713

CRP 30 70

37 118

D1

T

Co-amoxiclav

SARS-CoV-2
Negative

D7 ) )
Ciprofloxacin

Tazocin

Hydrocortisone

D14



Ozet bulgular: Hastalarin %80’i fayda sagladi

* %45 hizl antimikrobiyal recete degisiklikleri
* %20 eskalasyon cogunlukla ayni glin
* %25 deeskalasyon ayni giin
e 22 vakada tur tayinine ve 2 vakada kazanilmis direnc¢ geni tasimasina bagl
eskalasyon cogunlukla ertesi guin
* 34’Unde antimikrobiyal degisiklik yapilmadi
23 hastada eskalasyonu onledi/ hastaya uygun tedavi konusunda giivence verdi
7 immunomodulasyona yol acan enfeksiyon dislandi
5 hastada hizli enfeksiyon kontrol mtdahaleleri gerceklestirildi
4 Hasta ornegi, guc ureyen veya beklenmeyen organizmalar iceriyordu:
M. Tuberkiloz,
* Tropherema whipplei,
* Sitomegalovirus
* YBU kaynakli serogrup-1 disi L. pneumophila



Hizh Tani:parametreler

performans maliyet Sonuc suresi

Hedeflenen
hasta Panel bilesimi

populasyonu

Klinik ydnetim
uzerine etkileri

Ulusal ve
uluslararasi
rehberler




\
e Konvansiyonel ydntemlerle beraber calisiimal
e Sonuclar yorumlanirken klinik ve epidemiyolojik veriler dikkate alinmali
o |G

" Sc *istediéin hizli gitmek ise

MU

- /
tekbasina git, istedigin daha N

EHU ileriye gitmek ise beraber git...
Isbirligi & koordinasyon \’

e izolasyon, hasta yénetimi

YBU




