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2025 Yili Senaryosu
Dr. Jeffrey Lane, 2022'de mezun olmus, giinde 20 hasta
bakan, haftada 4.5 glin calisan bir hekim. Elindeki sistemler
sunlar:

TransVue: Tum vicut gorintileme

CyberPath: Klinik laboratuvar sistemi

MyCrobe: Elde tasinabilir enfeksiyon tani cihazi

MyCrobe ile Farenjit Tanisi

16 yasinda erkek hasta

Semptomlar:
* Ates, bas agrisi, bulanti, ekslidatif siddetli bogaz agrisi

MyCrobe UR kartus sistemi ile ist solunum yolu 6rnegi alindi
* Ug: mikro lifli, sonik titresimli, gozenekli swab
* Cihaz: steril sivi veriyor - 6rnegi geri ¢cekiyor - 15 dk’da sonug veriyor
* Veri es zamanli olarak E-nabiz benzeri elektronik hasta kaydina gidiyor
Sonug: Streptococcus pyogenes
Direng Profili:
* ermTR geni - MLSB (makrolid-linkozamid-streptogramin B) direnci
* B-laktamaz tGretimi - B-laktam direnci
Virllans Faktorleri:
* M protein (Tip 3)
* Grup A 6zgul karbonhidrat
* Hiyallironik asit kapsult
* SpeA geni pozitif, ama protein diizeyinde ifade yok
Tedavi
B-laktam/B-laktamaz inhibitér kombinasyonu recete edildi
Hasta durumu hafta boyunca e-posta ile izlenecek
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— 2025’te molekuler tani teknolojileri zirvede olacak ancak bu yaklasimla tanimlanabilecek
mikroorganizmalarin orani hicbir zaman %100’e ulasamayacaktir.
— Kdltur halen laboratuvarin kalbinde olacak.

— Klinik mikrobiyoloji bilimi sadece hayatta kalmakla kalmayacak, etkinligi artacak ve evrilecek!

Eger yaniliyorsak, 2025 yilinda bizi arayip haber verin.




Yeni Mikrobiyal Tani Stratejiler:

* Son 20 yilda; yeni molekuler tani platformlari, yeni nesil dizileme sistemleri, kutle spektrometreleri klinik mikrobiyoloji

laboratuvarlarinda yerini almistir.




Mikrobiyal Tani ve Nobel Odulleri

* Nobel Odullii onlarca bulus ve hizla gelisen klinik mikrobiyolojik tani araclari.
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Zor Tedavi Edilen Enfeksiyonlar

e 2050 yilinda beklenen 6ltum yilda 10 milyon kisi.
e 2020’de diinya genelinde 140.000’den fazla organ nakli yapildi.
e 1970’lerde 5 yillik sagkalim orani %50 civarindayken, glinimuzde %70-80’e kadar yukseldi
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Klinik Mikrobiyolojik Tanida Devrim

* Son zamanlarda;

klinik mikrobiyoloji laboratuvarlarinda sessiz bir devrim oluyor.

* Yeni yontemler;

Klinik mikrobiyolojinin evrimi, _ daha hizli
klinik ihtiyaclara bir yanittir.
HENRY D. ISENBERG - daha doéru
- daha duyarli
- daha etkili

- daha genis yelpazede tani
- daha kolay, otomatize
- direkt 6rnekten calisabilecek sistemler




Geleneksel Mikrobiyolojik Yontemlerdeki Durum

Nakil hastasinda sepsis stiphesi
- Sonuglanma zamani 4 gln

- Riskli hastalar icin cok gec!!!

pazar pazartesi sali carsamba persembe cuma cumartesi
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ornegin kan kaltar kaltar
ulagsmasi sisesinde sonucu
pozitif sinyal
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kan kultird  kati besiyerine tur dizeyinde  ilgili hekimin
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Geleneksel Molekuler Mikrobiyolojik Yontemlerdeki Durum

* Molekiler biyolojik tani araclarinin kullanildigi tani ydontemleri

Geleneksel Mikrobiyolojik Tani YOntemleri

Seroloji

(nukleik asit izolasyonu)

(hedefin nukleik asitin gogaltiimasi)
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Geleneksel Molekuler Mikrobiyolojik Yontemlerdeki Durum

Nakil hastasinda kantitatif CMV-PCR

- Her calismada 1 negatif kontrol, 5 standart toplam 6 hastalik kit harcaniyor

- Enaz 11 hasta birlikte calisilirsa maliyetini ¢cikarir

- Riskli hasta rutin sureclerin icine girmemeli!!

Sonug verme suresi 5 gline kadar uzayabilir

pazar pazartesi sali carsamba persembe cuma cumartesi
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HBV-PCR CMV-PCR EBV-PCR CMV-PCR HSV 1/2-PCR
HCV-PCR HDV-PCR HCV-PCR  JC-PCR HHV 6/7

HDV-PCR BKV-PCR HCV-gen HDV-PCR
Rotavirus-PCR HPV PCR VZV-PCR HSV-PCR

HBV-diren HPV-PCR
Enteroviral-PCR  TBC-PCR Inf A/B TBC-PCR - TBC-PCR

Legionella-PCR EntrovirﬂsE”teroviral-PCRETQ#gPPCcRR Adenovirus-PCR
HSV-PCR ~ HSV-PCR  HBV-PCR o

C. diff PCR HCV-PCR Enterovirus HBV-PCR

, , PCR HCV-PCR
Parvovirus PCR Parvovirus PCR H|V-PCR Enteroviral-PCR

Brucella PCR



Geleneksel Molekuler Mikrobiyolojik Yontemlerdeki Durum

* Siklikla Hangi Testler isteniyor?
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“Remember ordering a laboratory test is

a bit like picking your nose in public: you must
consider what you will do if you find something.

Dr. Catherine DeAngelis,
the first woman editor of the JAMA




Sendromik Tani Testleri Nedir?

* Klinik sendromlar, karakteristik olarak birlikte ortaya
cikan bir dizi belirti ve semptom olarak tanimlanmaktadir.
* Sendromik test sisteminde her panel, 6rnegin Ust solunum yolu enfeksiyonu gibi spesifik bir sendroma

neden olabilecek kapsam! bir patoien grubunu hedefleyen testlerdir.
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Sendromik Tani Testinden Beklentiler

Klinik Taniya Hiz ve Dogruluk Katmasi

* Hizli sonuc¢ verme (ideal: <2 saat)

* Yuksek duyarhlik ve 6zgulluk

* Direnc genlerini tanimlama (6r. KPC, NDM, mecA)
* Ampirik tedaviden hedefe yonelik tedaviye gecisi

kolaylastirmasi

Laboratuvar is Akisini Kolaylastirmasi

* Ornekten sonuca kadar tam otomatik is akisi
* Teknik personel bagimhligini azaltmasi
 Standardizasyon saglamasi (yorum farklarini azaltma)

* Yuksek multipleks kapasite

Klinik Yonetimi Desteklemesi
* De-escalation / escalation kararlarini desteklemesi

e Hizli tani ile hasta izolasyonu kararlarini kolaylastirmasi

* Kohortlamayi yonlendirmesi (6zellikle RSV, influenza salginlarinda)

* Antibiyotik/antiviral baslanma-zamanlamasini optimize etmesi

 Enfeksiyon kontrol 6nlemlerini hizlandirmasi

Saglk Ekonomisine Katki

* Gereksiz test ve antibiyotik kullanimi azalmali
* Hastanede kalis sliresi kisaltmali
* Antibiyotik direncine karsi daha akilli kullanim saglanmali

* Hasta basi toplam maliyeti azaltmali (test pahali olsa bile!)



Sendromik Tani Testinden Beklentiler

Tanisal Yonetisime Uyum
* Fazla bilgiyle kafa karistirmak yerine, klinik olarak
anlamli bilgi sunmasi
* Pozitif sonuclarin yorumlanabilir olmasi (6rn.
kolonizasyon vs enfeksiyon ayrimi)
* Klinik bilgiyle entegre edilebilir altyapi sunmasi

(or: E-nabiz, PACS entegrasyonu)

Bonus: Gelecekte Beklenenler
* Yeni ¢ikan patojenlere hizli adaptasyon (6r: SARS-CoV-2,
Monkeypox)
* Hasta basi cihazlar (POC) ile sahada kullanilabilirlik
 Direng genlerine gore tedavi rehberi entegreli sistemler

* Yapay zeka entegrasyonu ile 6n tani/tavsiye algoritmalari




Sendromik Tani Testlerinin Gelisimi

e 1990'dan itibaren sendromik test teknolojisinin gelisimi, 2008 yilinda ilk kez niikleik asit izolasyonunda

itibaren tek seferde ¢oklu patojen tarama sistemi ve 2011 yilinda FilmArray sistemi tanitildi
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Sendromik Tani Testlerinin Gelisimi

* Sendromik testler / cihazlar; ayni anda birden cok hedefin tespit edildigi genellikle PCR temelli tam otomatize

sistemlerdir. PCR temelli tani icin gereken tim adimlar tek cihazda, ek muidahale gerektirmez

Ornek




Sendromik Tani Testleri — Panel Testler

* Panel testler teknik olarak coklu hedef iceren multipleks PCR testlerdir

M
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MOLECULAR DIAGNOSTICS

Respiratory Tract Tuberculosis

Infections

Central Nervous System Sexually Transmitted

Infections Infections
Gynecology Gastrointestinal Tract Sepsis Panel Gastroenteritis Panel STD Panel
Infections

Respiratory Pathogens Panel SARS-CoV-2 Panel CNS Panel



Sendromik Tani Testleriyle Tanismamiz

* Solunum yolu sendromik paneli

® 2013 yilinda solunum yolu sendromik testlerini organ nakli hastalarinda kullanmaya basladik

R LR i FilmArray®
3 Respiratory Panel
;
| = Result Details
| Sample ID: — Run Date: 08 Nov 2013 11:50 AM Result Call Assay
i Detected: Human Rhinovirus/Enterovirus Controls: Passed Not Detected Adenovirus Negative Adeno
8 E 2 Equivocal: None Negative Adeno2
£ Not Detected Coronavirus 229E Negative CoV-229E
L Not Detected Coronavirus HKU1 Negative CoV-HKU1
h Not Detected Adenovius Not Detscted Coronavirus NL63 Negalive CoV-NL63
3 ‘ Not Detected Coronavirus 226E Not Detected Coronavirus 0C43 Negative CoV-0C43
| Not Detected Goronavirus HKU1 Not Detected Human Metapneumovirus Negative hMPV
1 Not Detected Goronavinus NLE3 + Detected Human Rhinovirus/Enterovirus Negative Entero1
Not Detected Coronavirus OC43 Negative Entero2
Not Detected Human b i Positive HRV1
+ Detected Human Rhinovirus/Enterovirus Ezsg‘::fe :2&
Not Detected Influenza A Positive HRV4
el ] Influenza B Not Detected Influenza A Negative FluA-H1-2009
Not Detected P: Virus 1 Negative FluA-H1-pan
Not Detected Parai Virus 2 ::g:gz E::Q:::M
Not Detected i Virus 3 Negative FluA-pan2
. Not Detacted P Virus 4 Not Detected Influenza B Negative FluB
Not Detected Respiratory Syncytial Virus Not Detected Parainfluenza Virus 1 Negative PIV1
Not Detected Bordatelia p: ﬂuss"s - Not Detected Parainfluenza Virus 2 Negative PIV2
::: E:m: ih[am)‘ dophl:ﬂp:zmae Not Detected Parainfluenza Virus 3 Negative PIV3
= Not Detected Parainfluenza Virus 4 Negative PIVa
Run Details Not Detected Respiratory Syncytial Virus Negative RSV
h Pouch: Respiratory Panel v1.7 Protocol: NPSv2.0 Not Detected Bordeteila pertussis Negative Bper
” ) Run Status: Completed Operator: serpil cuglan (serpil) Not Detected Chlamydophila pneumoniae Negative Cpne
Serial No.: 00759521 Instrument: IT| FA "FA2314" Not Detected Mycoplasma pneumoniae Negalive Mpne
- 3 - - . . = LotHo] 132013 Result Control Call Assay
Pass PCR2 Control Positive PCR2
Pass RNA Process Control Positive yeastRNA




endromik Tani Testleriyle Tanismamiz

Kan kultir tanimlama paneli BICD

2013 yilinda organ nakli hastalarinda kullanmaya basladik

FilmArray®
BCID Panel
Run Summary
Sample ID: imad alfareks Run Date: 01 Oct 2013
10:09 AM
Controls: Passed
Applicable Antimicrobial mecA - Detected
Resistance Genes:
Result Y-
Antimicrobial Resistance Genes
 NA KPC (carbapenem-resistance gene)
 Detected mecA (methicillin-resistance gene)
o NA vanA/B yci i genes)
NOTE: Anlimicrobial resistance can occur via mulliple mechanisms. A Not Detected resul for the FilmArray animicrobial resistance gene assays
does not indicate susceptibilty. is required for species identification and testing of isolates.
Gram Positive Bacteria
Not Detected Enterococcus
Not Detected Listeria monocytogenes
« Detected Staphylococcus
Not Detected Staphylococcus aureus
Not Detected Streptococcus
Not Detected Streptococcus agalactiae (Group B)
Not Detected Streptococcus pneumoniae
Not Detected Streptococcus pyogenes (Group A)
Gram Negative Bacteria
Not Detected Acinetobacter baumannii
Not Detected Enterobacteriaceae
Not Detected Enterobacter cloacae complex
Not Detected Escherichia coli
Not Detected Klebsiella oxytoca
Not Detected Klebsiella pneumoniae
Not Detected Proteus
Not Detected Serratia marcescens
Not Detected Haemophilus influenzae
Not Detected Neisseria meningitidis
Not Detected Pseudomonas aeruginosa
Yeast
Not Detected Candida albicans
Not Detected Candida glabrata
Not Detected Candida krusei
Not Detected Candida parapsilosis
Not Detected Candida tropicalis
Run Details
Pouch: BCID Panel v2.0 Protocol: BCv2.1
Run Status: Completed Operator: serpil cuglan (serpil)
Serial No.: 00582626 Instrument: IT| FA "FA2314"
Lot No.: 122513

FilmArray®
BCID Panel
Run ]
Sample ID: Kadri Toktas Run Date: 24 Oct 2013
2:53 PM
(o] Detected: Controls: Passed
Streptococcus pneumoniae
Applicable Antimicrobial
Resistance Genes:
Result Summary - Interpretations
A Genes
0 NA KPC (carbapenem-resistance gene)
Q NA mecA (methi -resistance gene)
2 NiA vanA/B (vancomycir i genes)
NOTE: via mulip) A Nol Delected resull for the FilmArray anlimicrobial resisiance gene assays
does nat indicate Is required for species and ibility testing of isolates.
Gram Positive Bacteria
Not Detected Enterococcus
Not Detected Listeria monocytogenes
Not Detected Staphylococcus
Not Detected Staphylococcus aureus
« Detected Straptococcus
Not Detected Streptococcus agalactiae (Group B)
+ Detected Streptococcus pneumoniae
Not Detected Streptococcus pyogenes (Group A)
‘Gram Negative Bacteria
Not Detected Acinetobacter baumannii
Not Detected Enterobacteriaceae
Not Detected Enterobacter cloacae complex
Not Detected Escherichia coli
Not Detected Kiebsiella oxytoca
Not Detected Kiebsiella pneumoniae
Not Detected Protaus
Not Detected Serratia marcescens
Not Detected Haemophilus influenzae
Not Detected Neisseria meningitidis
Not Detected Pseudomonas aeruginosa
Yeast
Not Detected Candida albicans
Not Detected Candida glabrata
Not Detected Candida krusei
Not Detected Candida parapsilosis
Not Detected Candida tropicalis
Run Details
Pouch: BCID Panel v2.0 Protocol: BC v2.1
Run Status: Completed Operator: Filmarray Filmarray
(Filmarray)
Serial No.: 00776580 Instrument: ITI FA "FA2314"

Lot No.: 133013




Sendromik Tani Testleriyle Tanismamiz

e 45 LT hastasinda gelisen 52 sepsis ataginda Film Array vitek MS, Vitek-Il ve standart kultur ile karsilastirildi.

L

FLSEVIER @ CrossMark

Rapid Detection of Bloodstream Pathogens in Liver Transplantation
Patients With FilmArray Multiplex Polymerase Chain Reaction Assays:

Comparison With Conventional Methods

B. Otlu™*, Y. Bayindir®, F. Ozdemir®, V. Ince®, S. Cuglan®, M. Hopoglu®, Y. Yakupogullari®, C. Kizilkaya®,

Positive blood culture
C. Kuzucu?, B. Isik?, and S. Yilmaz®

average 14.5 hours
aDepartment of Medical Microbiology, Faculty of Medicine, Inonu University, Malatya, Turkey; "Department of Infectious Diseases and l l

Clinical Microbiology, Faculty of Medicine, Inonu University, Malatya, Turkey; “Department of Surgery, Liver Transplantation Institute,
Gram stain result FilmArray result

Faculty of Medicine, Inénti University, Malatya, Turkey; and “Department of Medical Microbiology, Faculty of Medicine, Ankara
University, Ankara, Turkey

Gram negative bacteria  Gram positive bacteria Y east Anymlcroblal = 10 minutes 2 hours

resistance genes .
Acinetoba‘cter'baumannii Enterococcus spp. Candl:da albicans mecA - methicillin | Solid agar icubation | . [ | '.'. .‘;
Haemophilus influenzae Listeria monocytogenes ~ Candida glabrata resistance gene % = P
Neisseria meningitidis Staphvi Candida krusei ] ~ 18 hours - 7
Pseudomonas aeruginosa apnylococeus spp. Candida vanA/B - vancomycin ¢ l j l ——
Enterobacter cloacae complex gtaphylococcus aureus parapsilosis resistance gene
Escherichia coli treptococcus spp. Candida tropicalis . .
Klebsiella oxytoca Streptococcus agalactiae KPQ - carbapenem Vitek MS result Vitek 2 Compact Standart microbiology
Klebsiella pneumoniae Streptococcus pneumoniae resistance gene Procedurs
Proteus spp.

Streptococcus pyogenes
Serratia marcescens P pyeg avarage

= = 5 minutes = 1-2 day

6.5 hours



Sendromik Tani Testleriyle Tanismamiz

e 45 LT hastasinda gelisen 52 sepsis ataginda Film Array vitek MS, Vitek-Il ve standart kultur ile karsilastirildi.

Tt;i-'lﬂgfoéﬂ Gram stain _ - Identification after solid agar incubation (18 hours)
Sa{:]lple positvity 1‘10::-11‘[1:I gﬁls;nve FilmArray Identification Standflrt_nﬂcmbiolo oV mnrﬂhods .- Vitek 2 Compact Vitek MS
o (hours) / Time to result (day) / Time to result (hours)
1 11.5 Gr - bacilli E. cloace complex Enterobacter spp. /4 E. cloace complex [ 5 E. cloace
2 g2 Gr - bacilli E coli, KPC () E coli/1 E. coli/d.30 E. coli
3 10.2 Gr - bacilli K. preumoniae , P. aeruginosa K. pneumoniae /1 K. pneumoniae /4.15 K pneumoniae
4 252 Gr - bacilli K pneumoniae K pneumoniae [ 1 K. preumoniae /' 5 K pneumoniae
5 g1 Gr - bacilli K pneumoniae, Streptococcus spp K pneumoniae | 1 K preumoniae /445 K pneumoniae
6 12 Gr + coccl A. baumannii Acinetobacter spp. / 4 A baumannii complex /6 A. baumannii complex
7 101 Gr + coceld A. baumannii Acinetobacter spp . /1 A baumannii complex /6 A. baumannii complex
8 100.8 Gr - bacilli K. preumoniae K. pneumoniae / 1 K. prneumoniae /6 K pneumoniae
9 104 Gr - bacilli E coli, KPC(-) E coli/1 E coliid E. coli
10 121 Gr + coceld Enterococcus spp., Van A/B (-) Enterococcus spp. /' 1 E. faecium / 6 E. faecium
11 18.6 Gr + coccl Enterococcus spp., Van A/B (-) Enterococcus spp. [ 2 E. faecium /6 E. faecium
12 14.1 Gr + coceld E. cloacae complex Micrococcus spp./ 2 E cloacae /5 E. cloacae
13 155 Gr - bacilli Staphylococcus spp., MecA (-} Morganella spp./ 2 Morganella morgani / 5.45 Morganella morgani
14 114  Gr+cocc ‘;j;;j;’;‘i}:zm I — Ek?;t?]nm::mm . ND- ND*
15 8.6 Gr = cocei én?;:‘:::;:; spp., Van A/B (-) CSEElmi'II?:TJ;mm - ND* ND*
16 121 Gr - bacilli E. cloacae complex, KPC (-) Enterobacter spp., carbepenemase (=) /2 E. cloacae complex /5.15 E_ cloacae
17 97 Gr + coced A. bavumannii Acimetobacter spp./ 1 A baumannii complex / 6 A baumannii complex
18 10.6 Gr - bacills E coli, KPC(-) E. coli, ESBL (+). carbepenemase (+) / 1 E coli/d E coli
19 711 Yeast C. trapicalis Camida spp. /' 1 C. ropicalis / 18.15 C kefir?
20 04 Gr - bacilli E coli, KPC(-) E coli/l E colid.15 E. coli
21 124 Gr - bacilli Not detected Morganella spp. /1 Morganalla morgani / 5.45 Morganella morgani



Kan dolasimi enfeksiyonlar

* Verroken et al. ciddi sepsis stiphesi olan olan 110 hastada BCID panelinin tedaviye etkisini arastirmislar.

Blood culture positivily detection

- Gram staining 05h33 - AST 38hS6

.- 36 hours

1
//) [MALDI-TOF MS ID 14h41 |
.—-""

- - QAT 14hd1
- - | |

£
’. [FA-BCID 01h35 ] -

¥
> [OAT 0ah39 ]

... 36 hours

T T T

P Gram staining 0513 B MALDI-TOF MS |D15h01 = AST 36h12

Fig 2. Comparison of median time to microbiological results and time to administration of optimal antimicrobial treatment in critically ill with
bloodstream infections included in PO and P1. Abbreviations: AST, antimicrobial susceptibility testing; FA-BCID, FilmArray blood culture
identification; ID, identification; MALDI-TOF MS, matrix-assisted laser desorption ionization time-of-flight; OAT, administration of the optimal
antimicrobial treatment; PO, pre-intervention period; P1, intervention period.

https://doi.org/10.1371/journal.pone.0223122.g002




Kan dolasimi enfeksiyonlar

* Ortalama tespit suiresi 1.58 saat ve organizmalarin %96,2'si tanimlanabildi.
e Optimal tedavi icin stireyi 14.68 saatten 4.65 saate kisaltti ve hastalarin %31.8'inde antibiyoterapiye yon

vermis

Table 3. P1 blood culture episodes where FA-BCID test results enabled a treatment modification.

FA-BCID test result Routine ID result Treatment switch initiated by FA-BCID test result
type antibiotic TAT OAT
1 | mecA-neg S. aureus S. aureus de-escalation flucloxacillin 01:10
2 | S. pneumoniae S. pneumoniae initiation penicillin 01:44
3 | blagpc-neg E. cloacae complex | E. cloacae complex broadening ciprofloxacin 01:53
4 | mecA-neg S. aureus S. aureus initiation flucloxacillin 02:07
5 | mecA-pos S. haemolyticus S. haemolyticus initiation vancomycin 02:23
6 | vanA/B-neg Enterococcus E. faecalis initiation ampicillin 02:26
7 | blagpc-neg S. marcescens S. marcescens initiation temocillin 02:34
8 | S. pneumoniae S. pneumoniae initiation penicillin 02:46
9 | mecA-neg S. aureus S. aureus initiation flucloxacillin 03:03
10 | mecA-neg S. aureus S. aureus initiation flucloxacillin 03:37
11 | blagpc-neg E. coli E. coli initiation cefuroxime 03:42
12 mecA-pos S. aureus S. aureus broadening vancomycin 03:47
13 | C. albicans C. albicans initiation fluconazole 03:50
14 | mecA-pos S. aureus S. aureus initiation vancomycin 03:57
15 | Streptococcus S. milleri group de-escalation ampicillin 04:25
16 | S. thermophilus S. viridans initiation ampicillin 04:33
17 | mecA-neg S. aureus S. aureus de-escalation flucloxacillin 05:27
18 | mecA-neg S. aureus S. aureus de-escalation flucloxacillin 06:33
19 | mecA-neg S. aureus S. aureus initiation flucloxacillin 06:40
20 | blagpc-neg P. aeruginosa P. aeruginosa broadening ceftazidime 06:50




Kan dolasimi enfeksiyonlar

e Kan kultaru ile karsilastirildiginda mPCR ile tespit sliresi 30,3'ten 19,1 saate dusurdu.

« YBU'de kalis stiresi 6nemli dlciide daha kisaydi
e 16.2 gline karsihk 12.0 gin P = 0.033
e 30 gunluk mortalite %19.2’a karsi %8.1 P =0.037

* Ek olarak, yogun bakim Unitesine kabul edilen ve mPCR testi kullanilan her hasta icin saglik sistemine 11.661 ABD

Dolari tutarinda bir net maliyet tasarrufu tahmin edilmistir.



Solunum yolu enfeksiyonlar

* Acil serviste sendromik panel ve konvansiyonel tani yontemlerini degerlendirilen 337 yetiskin hastanin

test sonuclanma stiresi ve tedavi sonuclarini karsilastirdi.

AMERICAN Joumnal of @ CrossMark
F &cich for uodates
{_ maasowoer Clinical Microbiology

Impact of Early Detection of Respiratory Viruses by Multiplex PCR
Assay on Clinical Outcomes in Adult Patients

Urania Rappo,®* Audrey N. Schuetz, P Stephen G. Jenkins,® David P. Calfee,® Thomas J. Walsh,®9 Martin T. Wells,®
James P. Hollenberg Marshall J. Glesby

Department of Medicine, Division of Clinical Epidemiology and Evaluative Sciences Research,® Department of Medicine, Division of Infectious Diseases,” Department of
Pathology and Laborato Departments of Pediatrics and Mic rubloloq}&lmmmolua» Weill Cornell Medicine, New York, New York, USA; Department of

Statistical Science, Comell University i'ﬁs-;a New York, USA®

* influenza tespit etme siiresi 1.7'ye karsi 7.7 saat, P = 0.015 ve
grip disi virusleri 1.7 saate karsi 13.5 saat, P =0.001
* Acil servisten eve taburcu edilme olasiliklari daha yuksekti
* %21'e karsit %5, P = 0.049

e Antibiyotik kullanimi agisindan gruplar arasinda bir fark bulamamislardir!.



Solunum yolu enfeksiyonlar

* Rogers et al. 1136 pediyatrik hasta tUzerinde yapilan bir calismada benzer bulgular gostermistir.

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

Table 3. Results of Rapid Respiratory Panel (RRP)

Testing
Pre-RRP Post-RRP
Variable (n = 365) (n=771)
Positive result, No. (%) 216 (59.8) 597 (77.9)
No. No.
Organism (% of Positive) (% of Positive)
Respiratory syncytial virus 213 (98.6) 289 (48.4)
Influenza A 0 82 (13.7)
Influenza B 0 10 (1.6)
Parainfluenza 1-3 3(1.4) 21 (3.5)
Parainfluenza 4 Not performed 1 (0.002)
Human metapneumovirus 0 57 (9.6)
Adenovirus Not performed 4 (0.7)
Rhinovirus/enterovirus Not performed 126 (21.1)
Coronavirus NL63 Not performed 7 (1.2)




Solunum yolu enfeksiyonlar

e mPCR 383 dk (72-3143), 1119 dk (250-3705) ile ortalama test sonucuna kadar gecen siirede 6nemli bir

azalma gozlendi, P = 0,001

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

Table 4. Outcomes Before and After Rapid Respiratory Panel (RRP) Implementation
Regardless of Whether the Test Result Was Positive or Negative

Variable Pre-RRP (n = 365) Post-RRP (n = 771) P Value
Time to test result, mean (SD), min 1119 (492) 383 (293) <.001
PCR results received in ED before admission, No. (%) 49 (13.4) 398 (51.6) <001
Antibiotic prescribed, No. (%) 268 (73.4) 555 (72.0) 61
Antibiotic use, mean (SD), d 3.2 (1.68) 2.8 (1.6) .003
Inpatient LOS, mean (SD), d 3.401.7) 3.2 (1.6) 16
ED LOS, mean (SD), min 256 (97) 282 (115) .002
Time in isolation, mean (SD), h 73 (41) 70 (38) 27

Abbreviations: ED, emergency department; LOS, length of stay; PCR, polymerase chain reaction.

e Antibiyotik kullanimlari arasinda bir fark yok!



Alt Solunum yolu enfeksiyonlari

* Alt solunum yolu patojenlerinin tanimlanmasina yonelik sendromik test panelleri, farkli numune tiplerine,

genisletilmis bir patojen ve direng genlerini icerir.
- ]
34 @ Fast

TARGETS @ Accurate

1 hr Comprehensive

Bacteria Atypical Bacteria Antimicrobial HOW can yOU he|p
Acinetobacter calcoaceticus Chlamydia pneumoniae EESIsfu nce

baumannii complex Legionella pneumophila® enes :
Enterobacter cloacae complex  Mycoplasma pneumoniae Methicillin Resistance | m p rOVG t h e U Se
Escherichia coli Vi mecA/C and MREJ f 't b \ 't .
Haemophilus influenzae iruses
Klebsiella aerogenes Adenovirus Carbapenemases O a n I I O ICS I n
Klebsiella oxytoca Coronavirus IMP :
Klebsiefla pneumoniae group Human Metapneumovirus KPC |OW6 r reS p I raJ[O ry
Moraxella catarrhalis Human Rhinovirus/Enterovirus ~ NDM 't 't . f 't ,?
Proteus spp. Influenza A Oxa-48-like
Pseudomonas aeruginosa Influenza B Vin raC I n eC IO ns )
Serratia marcescens Middle East Respiratory
Staphylococcus aureus Syndrome Coronavirus ESBL
Streptococcus agalactiae Parainfluenza Virus CTX-M Don’'t Guess. Know.
Streptococcus pneumoniae Respiratory Syncytial Virus
Streptococcus pyogenes
Sample Type

Sputum (including ETA) and BAL (including mini-BAL)



Alt Solunum yolu enfeksiyonlari

* Alt solunum yolu sendromik paneli

® 2018 Kasim ayinda ilk alt solunum yolu paneli BioFire FilmArray pneumonia panel FDA onayi ald1.

Detection Summary

Bacteria
Bin (copies/mL)
Bin
(copies/mL) 1074 | 1075 | 10%6 21077
Detected: 106 Acinetobacter calcoaceticus-baumannii complex
v 104 Haemophilus influenzae
v 21007 Klebsiella pneumoniae group
e 1074 Pseudomonas aeruginosa
e 106 Staphylococcus aureus

Antimicrobial Resistance Genes
Detected: ¢ CTX-M
¥ OXA-48-like
Note: Antimicrobial resistance can occur via multiple mechanisms. A Not Detected result for the FilmArray antimicrobial resistance
/L\' gene assays does not indicate antimicrobial susceptibility to the resistance drug class. Culture is required for species identification
and susceptibility testing of isolates.

Atypical Bacteria
Detected: None
Viruses

Detected: « Influenza A

Detection Summary

Bacteria
Bin (copies/mL)
Ein 1044 | 10%5 | 10%6 | 21047
(copies/mL)

Detected: 106 Haemophilus influenzae

v 106 Staphylococcus aureus

v 106 Streptococcus agalactiae

v =10°7 Streptococcus pneumoniae

Antimicrobial Resistance Genes

Detected: ¢ mecA/C and MREJ
Note: Antimicrobial resistance can occur via multiple mechanisms. A Not Detected result for the FilmArray antimicrobial resistance
gene assays does not indicate antimicrobial susceptibility to the resistance drug class. Culture is required for species identification
and susceptibility testing of isolates.

Atypical Bacteria
Detected: None
Viruses
Detected: « Coronavirus
+ Human Rhinovirus/Enterovirus




Alt Solunum yolu enfeksiyonlari

e Cok merkezli bir calismada 259 lavaj numunesi pndmoni panelinin etkisi degerlendirdi.
e Rutin kulturle karsilastirildiginda %96 pozitif uyum ve %98 negatif uyum buldular.

* Kantitatif degerlendirme uyumu %43

AMERICAN Journal of
=4 Mcromowoay Clinical Microbiology®
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TABLE 2 Qualitative detection of bacterial targets between the BioFire PN panel and standard-of-care culture®

No. of samples

Target SOC+ PN+ SOC+ PN— SOC— PN+ SOC— PN— PPA (CI) NPA (CI)

A. baumannii complex 1 0 0 258 100 (6-100) 100 (98-100)
E. cloacae complex 7 0 4 248 100 (56-100) 98.4 (96-99)

K. aerogenes 3 0 1 255 100 (31-100) 99.6 (98-100)
E. coli 1 1 254 50.0 (3-97) 99.6 (97-100)
H. influenzae 4 0 239 100 (40-100) 93.7 (90-96)

K. oxytoca 2 0 . 254 100 (20-100) 98.8 (96-99)

K. pneumoniae group 8 0 248 100 (60-100) 98.8 (96-100)
M. catarrhalis 2 0 © 249 100 (20-100) 96.9 (95-99)

Proteus spp. 2 0 254 100 (20-100) 99.2 (97-100)
P. aeruginosa 18 1¢ 6 234 94.7 (72-100) 97.5 (94-99)

S. marcescens 3 0 0 256 100 (31-100) 100 (96-100)
S. agalactiae 1 0 6 253 100 (5-100) 97.6 (94-99)

S. pneumoniae 2 0 3 254 100 (20-100) 98.8 (96-100)
S. pyogenes 0 0 1 258 ND 99.6 (98-100)
S. aureus 21 14 21 216 95.5 (75-100) 91.1 (87-94)

Total 75 3 73 3,885 96.2 (88-99) 98.1 (98-99)

a50C, standard-of-care culture; PN, BioFire PN panel; Cl, 95% confidence interval; PPA, positive percent agreement; NPA, negative percent agreement.

bE. coli reported as 1 X 102 in routine culture in addition to 1 X 102 K. pneumoniae and 5 X 104 S. aureus, both of which were detected by the PN panel.

<P. aeruginosa reported as “few” in routine culture.
s, aqureus reported at 4 X 103 CFU/ml in routine culture.



Alt Solunum yolu enfeksiyonlari

e Hastalarin %70.7'sinde daha erken antibiyotik diizenlemesi,

%48.2'sinde de-eskalasyon ve hasta basina ortalama 6.2 antibiyotik gunu tasarruf edilmesi saglandi.

BACTERIOLOGY

AMERICAN Journal of
=4 Mcromowoay Clinical Microbiology® R |
sk

TABLE 5 Comparison of BioFire PN panel and phenotypic results for detection of carbapenemase and ESBL-producing organisms?

PN panel bacterial PN panel resistance
Specimen  target detected marker detected Culture result Phenotypic susceptibility (method)
B-08-008 A. baumannii, 106 blayec A. baumannii, “few” Carbapenem resistant (MIC)
K. pneumoniae, 10* ND NA
B-03-008 E. cloacae, 10 blaypc E. cloacae, =10° Carbapenem resistant (MIC), ESBL positive (Etest ESBL)
P. aeruginosa, =107 P. aeruginosa, =10° Phenotypic tests not performed
B-01-015 E. cloacae, 10* blaypm E. cloacae, 103 Carbapenem susceptible (MIC), ESBL negative (BMD)
B-08-056 P. aeruginosa, 108 blacrx.m P. aeruginosa, “moderate”  Carbapenem resistant (MIC)
B-01-040 K. pneumoniae, 106 K. pneumoniae, 10* Carbapenem susceptible (MIC), ESBL positive (BMD)
B-05-012 E. cloacae, 10° ND E. cloacae, =107 Carbapenem not tested, ESBL positive (KB)
B-08-024 P. aeruginosa, =107  ND P. aeruginosa, “few” Carbapenem resistant (MIC)
B-08-027 K. oxytoca, 10* ND K. oxytoca, “rare” Carbapenem susceptible (MIC), ESBL positive (MIC)
B-08-029 P. aeruginosa, =107  ND P. aeruginosa, “few” Carbapenem resistant (MIC)
B-08-053 P. aeruginosa, =107 ND P. aeruginosa, “moderate” Carbapenem resistant (MIC)

aND, not detected; KB, Kirby-Bauer disk diffusion test; BMD, broth microdilution test; Etest ESBL, Etest ESBL test strip.



Gastrointestinal sistem enfeksiyonlari

e @Gastrointestinal hastaliklarin ve enfeksiy6z ishalin viral, bakteriyel ve parazitik nedenleri icin sendromik tani

testinin daha yeni kullanimlarindan biridir

Clostridium difficile Adenovirus F 40/41 =  Cryptosporidium
Shiga-toxigenic E. coli (STEC) 0157 Astrovirus = Cyclospora
Shiga-toxigenic E. coli non-O157 Norovirus GI/GlI cayetanensis
Enterotoxigenic E. coli (ETEC) Rotavirus A = Entamoeba histolytica
Enteropathogenic E. coli (EPEC) Sapovirus = Giardia lamblia
Enteroinvasive E. coli (EIEC)/

Shigella

Enteroaggregative E. coli (EAEC)

Salmonella

Plesiomonas shigelloides

Aeromonas

Vibrio

Vibrio cholerae

Campylobacter

Yersinia enterocolitica



Gastrointestinal sistem enfeksiyonlari

* Geleneksel yontemlerle test edilen 594 hasta ile bir gastrointestinal panel (GIP) araciligiyla test edilen 241

hasta diski 6rnegini karsilastiriimis.

amaan  Journal of
5 Ncasoroar Clinical Microbiology®

EPEC R 1/645)  iiiiiiiiiiiiiiimamam—S—S—SSSSs 1 goney.
Norovirusgp I/ | S R G
Rotavirus A o) —— sy
Sapovirus SR e
Salmonella E(OSXIEEEEEEEEE SR
Giardia lamblia ZiEsEENN
Campylobacter ANOEKENS{aNK)N
Shigella/EIEC  2NAS)INEE:)
ETEC mioSH)2iEa%)
Adenovirus FA0/41 SIOSKI2IEE%)
Vibrio cholerae |2iEaN
EAEC |Rimas)m
Astrovirus 2SN
E. coli 0157 |HNEe%)
Yersinia enterocolitica
STEC (stx1/stx2)
Plesiomonas shigelloides miQ$%)
Cyclospora cayetanensis 0%
Cryptosporidium species  Ei{0i§%)
m Adults m Peds

FIG 1 Distribution of organisms identified on the Gl panel for adult and pediatric patients. A total of 241 samples were
tested, and 79 (32.8%) were positive for a total of 103 organisms. Absolute numbers and percentages of positive tests
within each age group are shown.
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* Diski pozitifligi oran;
%6.7'den %32'ye ylkseldi
* Ortalama sonug sliresi;
8.94 saate karsi 54.75 saat
e Hasta basina 232 Dolar

tasarruf



Gastrointestinal sistem enfeksiyonlari

* Birinci basamak saglik kurulusunda 15.388 enfeksiyoz diyare icin geleneksel yontemlerle ve sendromik test

karsilastiriimis.
Pozitiflik %4 - %29
geleneksel yontem sendromik test
Antibiotics within 14 days
Any antibiotic 3,408 (36.2) \ 2,449 (40.9) 0.001
Metronidazole 235 (2.5) 3(0.1) 0.001
Penicillin 1,366 (14.5) 1,158 (19.3) 0.001
Cephalosporin 1,259 (13.4) 939(15.7) 0.001
Carbapenem 519 (5.5) 370 (6.2) 0.086
Aminoglycoside 516 (5.5) 483 (8.1) 0.001
Quinolone 804 (8.6) 612 (10.2) 0.001
Macrolide 456 (4.9) 390 (6.5) 0.001
Tetracycline 50 (0.5) 81 (1.4) 0.001

Length of stay from test to discharge
Median (IQR) 5 (2-13) 5(2-13)
Mean (SD) 12.4 (21.9) 11.8 (20.0) 0.087



Gastrointestinal sistem enfeksiyonlari

e 1560 BOS 6rneginde sendromik testle 141 ; geleneksel yontemler 104 patojen tespit etti. Negatif prediktif

deger tim analizler icin %99'un lzerindeydi.

amemcan  Journal of @Cros{sMaIk
=Y Mcranowoar Clinical Microbiology

Multicenter Evaluation of BioFire FilmArray Meningitis/Encephalitis
Panel for Detection of Bacteria, Viruses, and Yeast in Cerebrospinal

N. meningitidis

L. monocytogenes

S. agalactiae PR Results after Discrepant Investigation:

H. influenzae = Concordant Positive

E. coli K1 ® Discordant FA Positive (FP)
HSV-1 = Discordant FA Negative (FN)
Cryptococcus

CMV

vzv

HPeV

HSV-2

S. pneumoniae
HHV-6

EV

60

Number of Detections

FIG 1 Relative performance of the FilmArray ME Panel versus comparator assays after additional discrepancy investigation. Additional discrepancy investiga-
tion included other laboratory testing and clinical data (see Table S2 in the supplemental material). FA, FilmArray ME Panel result; FP, false positive, FN, false
negative.



Merkezi Sinir Sistemi Infeksiyonlari

e CNS enfeksiyonlari ile uyumlu semptomlari olan hastalardan alinan 969 BOS 6rneginden 101 (%10.4)

vakada 55 viral, 38 bakteriyel, 7 fungal ve 1 polimikrobiyal organizma tanimlanmistir.

Table 2 Streptococcus preumoniae cases

CSF
Sno.  Agel Location Blood Glucose Protein TLC Neutrophils Gram Antigen Culture
sex TLC (mg/dl) (mg/dl) (cells % stain
(Itr) Jeumm)

1 M Medical ICU 16 51 548 25 80 Negative  Negative — Negative
2 55F Medical ICU 12.1 19 235 8550 75 Negative  Negative  Negative
3 4F Pediatric ICU 16 <5 208 7 80 Positive Positive Positive

4 65 M Medical ICU 1.3 10 1907 260 75 Negative  Negative  Negative
5 68 F Neurosurgical ICU 7.7 91 584 11,264 90 Negative  Negative — Negative
6 41F Medical ICU 14.4 29 431 360 85 Negative  Negative  Negative
7 ™ Pediatric ICU 15.9 23 302 450 80 Negative  Negative — Negative
8 76 M Neurosurgical 1CU 16.9 50 445 510 85 Negative ~ Negative  Negative
9 I5M Neurosurgical ICU 16.8 <3 801 1620 90 Negative  Negative  Negative
10 53F Neurosurgical 1CU 256 42 813 2600 85 Negative  Negative  Negative
11 67F Neurosurgical 11.6 37 234 1500 80 Negative  Negative — Negative

ICU

12 iM Pediatric ICU 1.6 12 165 120 30 Negative  Negative  Negative
13 56 M Ward 12.0 54 19 5 100 Negative ~ Negative  Negative
14 61 M Ward 10.5 53 138 100 55 Negative  Negative  Negative
15 T5F Ward 275 56 622 880 60 Negative  Negative — Negative
16 66 M Ward 123 6 1491 30 70 Negative  Negative  Negative
17 64 M Ward 11.4 85.8 53 10 70 Negative ~ Negative  Negative
18 63 F Ward 20.3 30 175 850 60 Negative  Negative  Negative
19 13M Ward 16.2 12 262 590 15 Negative  Negative — Negative
20 41F Ward 13 47 132 2250 10 Negative  Negative  Negative
21 13M Ward 16 50 55 25 100 Negative  Negative — Negative
22 M Ward b 17 176 80 20 Negative  Negative  Negative
23 29M Ward 224 25 435 2000 10 Negative  Negative — Negative
24 82F Ward 42.7 24 1801 1000 15 Negative  Negative  Negative
25 16 M Ward 15.6 5.6 728 15,000 10 Negative  Negative  Negative

26 27TM Ward 9.1 72 49 28 92 Negative Negative Negative




Merkezi Sinir Sistemi Infeksiyonlari

* Menenijit icin sendromik testler, enfeksiyon suphesi distkse ylksek bir teshis maliyetine neden olabilir, bu

nedenle uygulamadan 6nce dikkatli bir planlama dustnidlmelidir.

CSF sample
‘ preparation ‘
|
i if suspicion of infectious : .
Classical cultural methods meningitis communicated: Molecular dlagnostlcs
: Gram stain and microscopy \ : ‘ DNA-/RNA extraction

Biofire ME Panel

if pathogen detected: l

Aerobic-/anaerobic

bacterial and fungal ‘ specific qRT-PCR for S.pneumoniae,

cultures N.meningitides, H.influenzae and
i = | L.monocytogenes
I Confirmation if indicated I ‘ *
~
Spedes ideritification ] _ A ' specific qRT-PCR and/0|: 16S-/18S PCR
(MALD'-TOF) and ) N -{Confirmation if indicated ] and sequencing

antibiotic susceptibility

testing . \

Fig. 1 Laboratory workflow: CSF sample will either be analyzed by classical cultural methods (left, gray) and/or molecular methods (right, blue)
depending on parameters requested by sender. If suspicion of infectious meningitis is communicated or gram stain is suspect, additional Biofire
ME panel will be performed (red). Results will be confirmed by methods applicable for pathogen detected (dashed arrows)

" Final report |



Sendromik Tani Testlerini Nasil Kullaniyoruz?
* Sendromik tani sistemleri

g

* Tecrlbeyle yarari gosterilmis

panel testlerden

sinirl sayida aliyoruz ve iyi

Kahvaltida bir donem apandl Serpme kahvalti
karakterize edilmis durumlarda

tarihe kar|$t| seqmell kahvalti donemi bagladl
kullaniyoruz.

N -




Antimikrobiyal Yonetisim Programlari

* Mikrobiyoloji laboratuvarlari, hizli tani testler ile antimikrobiyal yonetim programlarina katki saglayarak

antibiyotik kullanimini optimize eder ve direncg gelisimini azaltir.

The Role of the Microbiology
Laboratory in Antimicrobial
Stewardship Programs

Edina Avdic, pharmb, Mea®*, Karen C. Carroll, mp®

KEYWORDS

* Antimicrobial stewardship * Microbiology laboratory ® Rapid diagnostics
* Antibiogram * Procalcitonin

KEY POINTS

+ Rapid diagnostic technologies can decrease the time to identification of microrganisms
and resistance genes, potentially leading to reduced time to optimal therapy and
improved clinical outcomes. The benefits of rapid diagnostic techniques are enhanced
when coupled with antimicrobial stewardship interventions.

+ Procalcitonin-guided therapy can reduce antimicrobial consumption by decreasing the
initiation of antimicrobial therapy and decreasing the duration of therapy.

+ Clinical microbiclogy laboratories should work closely with antimicrobial stewardship pro-
grams to compile institution-specific antibiograms. Antibiograms are frequently used by
stewardship programs to make formulary decisions, develop guidelines for empiric ther-
apy, and monitor local resistance rates over time.

Table 1
Features of select rapid diagnostic assays currently used in clinical practice
Resistance Time FDA
Technology Manufacturer Specimen Organisms Markers Required (h) Cleared
PNA FISH AdvanDx, Inc, Woburn, MA  Blood Staphylococcus aureus/coagulase-negative staphylococci, meca® 0.3-15 Yes®
Enterococcus faecalislother Enterococcus spp,
Escherichia colifKlebsiella pneumoniae/Pseudomonas
aeruginosa, Candida albicans/C parapsilosis/C tropicalis/
C glabratalC krusei
gPCR BD GeneOhm, Inc, Blood, S aureus mecA/SCCmec  1-2 Yes
Sparks, MD; Cepheid, wounds
Sunnyvale, CA; Roche
Molecular Systems, Inc,
Indianapolis, IN
MALDI-TOF MS  Bruker Daltonics, Inc, Allbody Large number of organisms including bacteria and yeast None 0.2 No
Billerica, MA; bioMerieux, sites
Inc, Durham, NC
Nucleic acid Nanosphere, Ing, Blood Staphylococcus spp, S aureus, S epidermidis, mecA, vand, 2.5 Yes
microarray Northbrook, IL 5 lugdunensis; Streptococcus spp, § pneumoniae, vanB
BC-GP 5 pyogenes, S agalactiae, 5 anginosus group; E faecalis,
E faecium, Listeria spp
Nucleic acid Manosphere, Ing, Blood Escherichia colifShigella spp, Klebsiella pneumonia, KPC, NDM, 2.5 Yes
microarray Northbrook, IL Klebsiella oxytoca, P aeruginosa, Serratia marcescens, CTX-M,
BC-GN Acinetobacter spp, Proteus spp, Citrobacter spp, VIM, IMP,
Enterobacter spp OXA
Multiplex BioFire, Inc, Blood Enterococcus spp, Listeria monocytogenes, mecA, vanA, 1 Yes
nucleic acid Salt Lake City, UT Staphylococcus spp, S aureus, Streptococcus spp, vanB, KPC

amplification
test

5 agalactiae, S pyogenes, 5 pneumoniae, A baumannii,
Haemophilus influenzae, Neisseria meningitides,

P aeruginosa, E cloacae complex, E coli, K oxytoca,

K pneumoniae, 5 marcescens, Proteus spp,
Enterobacteriaceae spp, C albicans, C parapsilosis,

C tropicalis, C glabrata, C krusei

o

Probe for mecA gene has been evaluated in a recent clinical trial, but not yet FDA approved.




Antimikrobiyal Yonetisim Programlari

* Mikrobiyologlarin antimikrobiyal yonetim programlarindaki roli

The Role of the Microbiology
Laboratory in Antimicrobial
Stewardship Programs

Edina Avdic, pharmp, mea®*, Karen C. Carroll, mp”

- Mikrobiyolojik veriden 6zellikle faydalanacak ve mikrobiyolog tarafindan hizli protokollere yonlendirilecek (fast-track
protokoller uygulanacak) hastalarin sistematik secimi.

- Ozel 6neme sahip klinik érnekler icin laboratuvar calisma prosediriiniin hizlandiriimasi.
- Bazi onemli patojenlerin hizl taranmasi

- Mikrobiyolojinin kirmizi telefon hatti: pozitif ve negatif test sonuclarinin hizh bildirimi




Tanisal Yonetisim Hayatimiza Ne zaman Girdi?

 DSO Kiiresel Antimikrobiyal Direnc Siirveyans Sistemi (GLASS) dékiimanlarinda ifade edilmistir.
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Tanisal Yonetisim Hayatimiza Ne zaman Girdi?

e Konunun 6nemini vurgulayan carpici basliklar

s antibiotics ﬁ:‘l\n\ry

Review

Diagnostic Stewardship as a Team Sport: Interdisciplinary
Perspectives on Imtproved Implementation of Interventions and
Effect Measurement

Kyle D. Hueth 1 Andrea M. Prinzi ! and Tristan T. Timbrook 1:2#
Clinical Chgmistry 68:1 Mini-Review

Diagnostic Stewardship in Clinical Microbiology,
Essential Partner to Antimicrobial Stewardship
Kaede V. Sullivan*

THE ART OF DIAGNOSTIC STEWARDSHIP

Michael Addidle
Department of Microbiology, Pathlab Laboratories, Tauranga,
New Zealand
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Clinical Microbiology Laboratories

Daniel A. Green, M.D., Maxwell D. Weidmann, M.D., Pb.D., and Mahavrat S. Srivastava-Malick, M.D.,
Department of Pathology and Cell Biology, Columbia University Irving Medical Center, New York, New York
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Diagnostic Stewardship: Opportunity for a Laboratory-
Infectious Diseases Partnership

Robin Patel' and Ferric C. Fang®

"Divisions of Cinical Microbiology and Infectious Diseases, Departments of Laboratory Medicine and Pathology and Medicine, Mayo Clinic, Rochester, Minnesota, and “Departments of Laberatory
Medicine and Microbiology, University of Washington School of Medicing, Seattle




Tanisal Yonetisim

e Dogru test, dogru hasta = dogru aksiyon

Hasta 4\
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Antimikrobiyal Yonetisimden --> Tanisal Yonetisime Sendromik Testler

* Sendromik testler erken tani ve hedefe yonelik tedaviyi mimkun kilar.

* Yanhs kullanim yanhs teshis ve uygunsuz antimikrobiyal yénetimle sonuclanabilir.

* Dogru tanisal yonetim, hasta bakimini iyilestirebilir ve antimikrobiyal direnci azaltabilir.

A antibiotics m\"fy 4

Case Report

Syndromic Testing in Infectious Diseases: From Diagnostic
Stewardship to Antimicrobial Stewardship

Oana Sandulescu ?*, Anca Streinu-Cercel "2, Maria Magdalena Motoi 12 Adrian Streinu-Cercel 2

and Liliana Lucia Preotescu 12 right Test right sample Type
1 Department of Infectious Diseases I, Faculty of Medicine, Carol Davila University of Medicine and Pharmacy, ' @ @
050474 Bucharest, Romania ° -
2 National Institute for Infectious Diseases “Prof. Dr. Matei Bals”, 021105 Bucharest, Romania .
*  Correspondence: oana.sandulescu@umfcd.ro '
Abstract: The implementation into clinical practice of syndromic testing by multiplex polymerase .
chain reaction allows early etiological diagnosis and paves the way towards timely targeted treatment. s

However, there is stringent need for diagnostic stewardship, as multiplex testing can also come with

a high risk of misdiagnosis if improperly ordered or interpreted. We report two cases that illustrate @

proper and improper diagnostic stewardship, having important implications for correct patient @
management and application of antimicrobial stewardship into current clinical practice.

Keywords: antimicrobial stewardship; antibiotics; viral infection; pneumonia; differential diagnosis
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Testlerin Istenmesi / Preanalitik Asama

"Teshis Yonetisim" terimi ilk olarak 2017 yilinda Daniel Morgan tarafindan tanitildu.
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Diagnostic Stewardship—Leveraging
the Laboratory to Improve Antimicrobial Use

Antimicrobial stewardship programs have emerged as
ameans to address inappropriate antimicrobial use, man-
age costs, decrease drug resistance, and prevent medi-
cation-related adverse events. The traditional steward-
ship model relies on pharmacists, infectious disease
physicians, or both, providing feedback to clinicians.

Culture-based and non-culture-based diagnostic
tests help establish the presence or absence of infec-
tion. Although routine, the process of ordering and in-
terpreting diagnostic tests is complex and frequently re-
sults in diagnostic error.! The decision to order a test
should be guided by careful clinical evaluation, recogni-
tion of a clinical syndrome, and estimation of the pre-
test likelihood of the condition for which the test is ob-
tained. Tests are ordered, specimens collected and
processed, and results reported. Clinicians then inter-
pret these results and decide whether to initiate or con-
tinue treatment.’

Potential Benefits
Diagnostic stewardship emerged from the desire to
improve clinical care, with fewer false-positive test results
and less overdiagnosis while identifying true-positive
cases. Accurate diagnosis is also closely associated with
more appropriate antibiotic use, resulting in fewer ad-
verse effects and shorter hospital stays. Decreasing false-
positive test results can also improve patient care by
allowing clinicians to avoid a prolonged workup of false-
positive results or being falsely reassured by anincorrect
diagnosis, eg, a diagnosis of urinary tract infection when
apatient has delirium due to a medication adverse effect.
Although most diagnostic stewardship is focused on de-
creasinginappropriate testing, other aspects such as rapid
tic stewardship interventions are described in the Table.

Infectious disease doctor and professor of epidemiology
& public health at the University of Maryland School of
Medicine and Chief of Epidemiology at the Baltimore VA



Tanisal Yonetisim

e "Teshis Yonetisim" terimi ilk olarak 2017 yilinda Daniel Morgan tarafindan tanitildi.
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Tanisal Yonetisim
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Sendromik Testlerinin Hasta Sonugclari Uzerine Etkisi Var mi1?

Sendromik panel mi / panel sendromu mu?

e Hastalarin klinik belirtilerine dayali spesifik testler yerine ,

“herkese uyan tek beden testler “ olduklari icin multipleks testlerin tibbi uygunlugu konusunda endiseler dile

getirilmistir.

Clinical Microbiology and Infection 26 (2020) 665—668

Contents lists available at ScienceDirect c M I
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Commentary

Syndromic panels or ‘panel syndrome’? A perspective through the

lens of respiratory tract infections "Daha fazla test daha iyi degildir"

M.-C. Zanella “* ", P. Meylan “, L. Kaiser “~

" Klinik veya epidemiyolojik olarak siiphelenilmeyen genis bir patojen yelpazesini

test etmek, klinik sonuclar Gzerinde herhangi bir etkiye sahip olmayacaktir.”



Sendromik Tani Yonetisimi

* Sendromik tani testlerinin etkin kullanimini saglamak preanalitik, analitik ve postanalitik asamalarda

uygulanabilecek etkili yaklasimlar

Effective Approaches to Diagnostic
Stewardship of Syndromic Molecular Panels

Matthew M. Hitchcock,?® Carlos A. Gomez,* Joseph Pozdol,%* and Niaz Banaei () %&f*

Table 1. Diagnostic stewardship strategies to improve the use of multiplex gastrointestinal PCR panels.

Category

Preanalytic

Analytic

Postanalytic

Measures

 Education to clinicians on proper use

o Specific use criteria
o Clinical decision support tools at electronic order entry, including soft and hard stops

* Restricted ordering on inpatients hospitalized for >3 days

* Restriction on repeat testing within a specified timeframe

» Restrict ordering to certain clinical groups (e.g., infectious diseases, gastroenterology) or requirement for
laboratory approval

* Repetition with same or alternative methodology for positive results of rare pathogens

» Correlate with culture results when reflex to culture performed for certain bacterial pathogens

» Use of less comprehensive panels

» Suppression of certain targets (e.g., C. difficile)

* Interpretive comments for certain targets when positive

« ASP involvement in postresult review

Preanalitik
- Kanliishal, ates, immiin yetmezlik, sepsis stiphesi
- 3 glinden uzun sireli hastane yatisi olanlarda bu testler kullaniimamali
- Negatif sonucgtan sonraki 28 giin igcinde tekrar test yapilmamali.
Analitik
- Nadir pozitif ¢ikan patojenler igin dogrulama yapilmali
- Salmonella, Shigella, Campylobacter ve Vibrio gibi halk saghgi agisindan 6nemli
patojenler kultir yapilmal
Postanalitik
- Belirli test sonuglari raporlanmamali veya yorum eklenmeli
- Enteroaggregatif E. coli, enteropatolojik E. coli ve enterotoksijenik E. coli gibi
tartismali patojenler icin klinik anlami olmayan sonuglar verilmemeli veya

yorum eklenmeli.



Sendromik Tani Yonetisimi

* Sendromik tani testlerinin etkin kullanimini saglamak preanalitik, analitik ve postanalitik asamalarda

uygulanabilecek etkili yaklasimlar

Effective Approaches to Diagnostic
Stewardship of Syndromic Molecular Panels

Matthew M. Hitchcock,?® Carlos A. Gomez,* Joseph Pozdol,®* and Niaz Banaei () %&f*

Table 2. Diagnostic stewardship strategies to improve the use of ME panel.

Category

Preanalytic

Analytic

Postanalytic

Measures

« Education on intended patient population
* Education on use of sterile technique and face shield during lumbar puncture

» Enforcement of testing criteria based on presence of CSF pleocytosis
o Exception: neonates and immunocompromised patients with low peripheral WBC?® count

o Recommend singleplex viral PCR as alternative assays for patients with encephalopathy without CSF
pleocytosis

o Test only CSF collected from lumbar puncture

e Ensure CSF cultures are always performed alongside ME panel

« Use dedicated biosafety cabinet for sample processing and pouch loading

 Clean work area before and after sample processing and pouch loading

» Change gloves before handling sample

* Handle one sample and pouch at a time

« Correlate positive ME panel result with Gram stain, Calcofluor white stain, and Cryptococcus antigen. Repeat ME
panel if discrepant results seen.

¢ When ME panel results are discrepant with studies, correlate with routine culture and bacterial/fungal PCR
amplicon sequencing result. Discuss potential for false-positive result with ordering clinician.

« ASP involvement in postresult review

« Include assay performance characteristics and limitations in electronic result report

“white blood cell.

Preanalitik

Sadece akut baslangicl, toplum kaynakli menenjit/ensefalit stiphesi olan
hastalara uygulanmal

Hastane kaynakli veya post-operatif menenjitler icin ME paneli 6nerilmemeli
Pleositoz yoksa test gereksizdir ancak viral ensefalit stiphesi varsa, tekli viral
PCR testleri 6nerilmeli.

Sadece lomber ponksiyon ile alinan BOS ornekleri

Analitik

Ozel bir biyogiivenlik kabini kullaniimali. islemleri &ncesi ve sonrasi yiizey
temizligi yapilmali.

Ayni anda yalnizca tek bir BOS 6rnegi islenmeli.

Gram boyama, Calcofluor beyaz boyama ve Cryptococcus antijen testiyle
dogrulama yapilmali.

Cryptococcus neoformans/gattii pozitif sonuglari ek testlerle dogrulanmali.

Postanalitik

Test sonuglari, hastanin klinik durumu ve diger laboratuvar bulgulariyla birlikte
degerlendirilerek gereksiz tedavi 6nlenmeli.

Laboratuvar uzmanlari, klinisyenlere yanlis pozitif olasiligl hakkinda bilgi
vermeli.



Sendromik Tani Yonetisimi

* Sendromik tani testlerinin etkin kullanimini saglamak preanalitik, analitik ve postanalitik asamalarda

uygulanabilecek etkili yaklasimlar

Effective Approaches to Diagnostic
Stewardship of Syndromic Molecular Panels

Matthew M. Hitchcock,®® Carlos A. Gomez,* Joseph Pozdol,®* and Niaz Banaei () %&f*

Table 3. Diagnostic stewardship strategies for pneumonia panels.

Category

Preanalytic

Postanalytic

Measures

« Broad educational effort to familiarize clinicians with panel intended population, assay performance
characteristics, and pitfalls (e.g., guidance document)
« Careful selection of target population:
o Patients with severe CAP requiring ICU admission
o Hospital-acquired, ventilator-associated pneumonia
o CAP patients with risk factors for MDRO started on broad-spectrum antibiotics
o CAP patients not responding to conventional therapy or progressing to severe pneumonia
o Immunocompromised patients with CAP requiring hospitalization
¢ Inclusion of pneumonia panel in severe CAP order sets (e.g., upon ICU admission)
* Restrict repeat ordering for patients with prior panel test within a week

o Exception should be patients undergoing bronchoscopy with BAL sampling because of worsening
pneumonia.

« Stop testing when intended as “test-of-cure” or to discontinue isolation measures

 Avoid redundant testing for targets included in both upper respiratory and pneumonia panels when
simultaneously ordered

* Restrict panel orders to certain clinician groups (e.g., ID providers, ICU staff) initially, while expanding educational
and feedback efforts to broad users

* Quality control measures:

o Reject suboptimal sputum, tracheal aspirate specimens (e.g., > 10 squamous epithelial cells per high power
field in Gram stain)

o Enforce concomitant respiratory tract bacterial cultures

« Develop clinical-decision support tools (e.g., linking panel results to institution-specific antimicrobial use
recommendations based on local antibiogram)

« Integrating key panel results (e.g., viral-positive/bacterial-negative or when all targets negative) with biomarkers
into EHR-based decision support tools, to improve antibiotic discontinuation rates

» Suppression of undesirable targets in certain populations
aloo D iirnveri i immiinacoamnotont hact)

Preanalitik
- Yogun bakim gerektiren ciddi toplum kdkenli pnémoni.
- Hastane kokenli veya ventilator iliskili pnomoni.
- Konvansiyonel tedaviye yanit vermeyen veya hizla kétlilesen pnémoni hastalari.
- Immiinsipresif hastalarda ciddi pnémoni siiphesi
- Bir hafta icinde yapilan tekrar testler sinirlandiriimali.
- "kur testi" veya izolasyon sonlandirma amaciyla kullanilmamal..
- Ayni anda hem Ust solunum yolu hem de pnémoni paneli istemi yapilmamal.
Analitik
- 10’dan fazla yassi epitel hiicresi iceren balgam ornekleri reddedilmeli.
- Test trakeal aspirat veya bronkoalveolar lavaj (BAL) 6rneklerinde calisiimali.
Postanalitik
"Pnomoni paneli MRSA negatif" sonucu, klinisyeni anti-MRSA antibiyotiklerini
kesmeye yonlendirebilir.
- S. pneumoniae tespit edildi. Hastanemizde izolatlarin %95’i penisilin, %99’u
seftriaksona duyarlidir.
- P jirovecii pozitifligi, immun yetmezligi olmayan hastalarda klinik anlam
tasimayabilir.



Sendromik Testlerinin Hasta Sonugclari Uzerine Etkisi Var mi1?

* Bu testlerin kullaniminda heniz hasta sonuclarini etkileyen (6rn. mortalite, kalis stresi veya advers olaylar)

anlamh farkliliklar hentz net olarak gosterilememis.

* Maliyet etkinlikleri de henuz net olarak hesaplanamiyor.

Dogru hasta gruplarina ulasilamiyor!




e Sendromik testlerden maksimum yarar saglanmasi icin

bu sistemler antimikrobiyal yonetisim ve tanisal yonetisim programlariyla birlikte bir plan ¢ercevesinde

kullantimalidir,

tanisal yonetisim komisyonlari/kurullari kurulmali




Henuz yayginlagsmayan teknolojiler

* Su anda rutin klinik uygulamada kullanilan Karius testinin gercek dinyadaki etkisi sinirhdir.

Clinical Infectious Diseases .
T

Clinical Impact of Metagenomic Next-Generation
Sequencing of Plasma Cell-Free DNA for the Diagnosis
of Infectious Diseases: A Multicenter Retrospective

Cohort Study »
Catherine A. Hogan,'** Shangxin Yang,' Omai B. Garner,’ Daniel A. Green,” Carlos A. Gomez,® Jennifer Dien Bard,” Benjamin A. Pinsky,"***" and )
Niaz Banaei'***

Cell-free DNA in plasma:

- microbial DNA (~0.001%)

— microbial
cell-free

‘2 DNA




Henuz yayginlagsmayan teknolojiler

e Accelerate PhenoTest™ BC; direkt érnekten hizli tanimlama ve fenotipik duyarhlik
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Henuz yayginlagsmayan teknolojiler

e 2019'da FDA, T2Resistance Paneliicin panelin direncli enfeksiyonlari hizla belirleme amacini yansitan
«CIgIr acan cihaz» tanimi yapti.

e Kan kultlr sistemlerinde 3 kat daha duyarli ve 2 gtin daha hizli

T2Dx o T2B:05ystems

128Biosystern.




Quo Vadis? Nereye Gidiyor Bu Mikrobiyolojik Tani?
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GUEST COMMENTARY

Clinical Microbiology and ASM: Quo Vadis?

ALBERT BALOWS*

Emory University Medical School and Georgia State University, Atlanta, Georgiai

Charles Dickens started his famous novel 4 Tale of Two
Cities by saying “It was the best of times, it was the worst of
times.” This is a most appropriate introduction to this guest
commentary on the impact of the Journal of Clinical Microbi-
ology (JCM) on clinical microbiology. A full appreciation of
this impact can come only from a historical perspective. Clin-
ical microbiology and clinical microbiologists, after a protracted
struggle, reached a pinnacle but are now, and have been for 1 or
2 years, at a crossroads.

tional Institutes of Health, pharmaceutical industries, or other
federal or private sources. These specialists had no desire,
interest, or willingness to participate in the hospital diagnostic
bacteriology laboratories. In fact, they shunned and avoided
those members of the American Society for Microbiology
(ASM) who outwardly stated that they worked in the clinical
laboratory of a hospital. These outcasts met informally and
unoffically in a cloud of secrecy at ASM meetings and after 2
years organized themselves as clinical microbiologists. There

Clinical Microbiology and Infection 27 (2021) 1562—1564
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Commentary

Quo vadis clinical diagnostic microbiology?

Sara Haag "7, Susanne Haussler "# %"

n Department of Molecular Bacteriology, Helmholtz Centre for Infection Research, 38124 Braunschweig, Germany

2) Institute for Molecular Bacteriology, TWINCORE, Centre for Experimental and Clinical Infection Research, 30265 Hannover, Germany
3) Department of Clinical Microbiology, Copenhagen University Hospital—Rigshospitalet, 2100 Copenhagen, Denmark

¥ Cluster of Excellence RESIST (EXC 2155), Hannover Medical School, 30265 Hannover, Germany

Klinik mikrobiyoloji bilimsel yayinlari artacak ve daha fazla ilgi gorecek.
Molekdiler tani yontemleri gelecekte altin standart olacak.

Yeni antibiyotikler bulunacak ve diren¢ sorunlarina ¢cozim uretilecek.

Gordu,

ancak klinik pratige entegrasyonu halen sinirl.

Olmadi

halen kiltir bazli tani yontemleri baskin.

Bulunamadi,

sorun daha da biyudu.

ilerleme var ama devrim olmadi



Dr. Raymond Bartlett,1974
"teknik olarak uygulanabilir olanla klinik olarak 6nemli

olan dikkatli bir sekilde batlnlestirilmedir"

"yapabiliyor olman mutlaka yapman gerektigi anlamina gelmez"
atasozunu mikrobiyoloji laboratuvarina uyarlayan buayulk bir

ongoruye sahipti.

Medical microbiology:
Quality, cost and clinical relevance
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