HIDER o
: HIZLI TANI TESTLERI

lleri Egitim Programi &
Tanisal Ydnetisim ANTIBIYOTIK DUYARLILIK TESTLERI

Fenotipik Testler

1945

AR

T1

F \Kl'l TE SI

Prof. Dr. Zeynep Ceren Karahan

Ankara Universitesi Tip Fakiiltesi
Tibbi Mikrobiyoloji Anabilim Dali

ibn-i Sina Hastanesi
Merkez Mikrobiyoloji Laboratuvari
ckarahan@medicine.ankara.edu.tr

\ﬂ

“Laboratuvardan Klinige:
Dogru Tani, Etkili Midahale, Dirence Karsi Gug Birligi!”



mailto:ckarahan@medicine.ankara.edu.tr

« Giderek artan hasta sayisi « Giderek artan test sayisi

« Giderek artan hasta cesitliligi « Giderek artan test cesitliligi

o Hizli tani/tedavi baskisi « Hizli sonu¢c verme baskisi

- Odemelgeri 6deme giicliigii (SUT!) Lo e Odemel/geri 6deme giicliigii (SUT!)

- Azalan (kalifiye) is giicli > 7/24 hizmet - Azalan (kalifiye) is giicii > 7/24 hizmet



«HIZ» NEDEN ONEMLI?

= Hasta yonetimi

Antibiyotik baglama/devam etme/durdurma
Hastanin ayaktan takibi/hastaneye yatirilmasi

Ek test istenmesi (laboratuvar/goruntuleme)

= Enfeksiyon kontrol onlemlerinin alinmasi

Hastanin izolasyonu/temash takibi vb.

= Halk saghg siirveyans kapasitesinin gelistirilmesi

Etken/kaynak tespiti
Salginlarin erken tespiti = Onlemlerin alinmasi
Etkenlerin epidemiyolojik ozelliklerinin belirlenmesi

Antimikrobiyal diren¢ surveyansi

v’ Hasta morbidite ve mortalitesinde ¥
v’ Hasta/hekim memnuniyetinde T
v Hastanede/YBU’de yatis siiresinde ¥
v’ Tani/tedavi masraflarinda ¥
v' Maliyet-etkin hasta yonetimi
v’ Gereksiz antibiyotik kullaniminda J
v" Direng gelisimin 6nlenmesi

v Yan etkiler,inonlenmesi




TIBBi MIKROBIYOLOJi LABORATUVARI

Enfeksiyon etkeninin hizh ve dOél‘u izolasyonu ve tanimlanmasi

Antimikrobiyal duyarliliginin hizh ve doéru belirlenmesi

Kiimiilatif antibiyogram raporlari diizenlenmesi
Surveyans ve salginlarin tespiti ve izlemi
Konsiiltasyon

Egitim...



GELENEKSEL TANI

Enfeksiyon
hastasi

Bakteriyel
Etiyoloji

Fungal Etiyoloji

Mikroskopi/kiiltiir
Seroloji

Molekiiler

Viral Etiyoloji

Paraziter etiyoloji

Mikroskopi/kiiltiir
Seroloji
Molekiiler

Seroloji
Molekiiler

Mikroskopi
Seroloji
Molekiiler




» Hangi hasta!?
» Hangi etken?
» Ne kadar hizli?
MiKROBiIYOLOJiK TANIYONTEMLERI ~ Ne kadar kesin?
» Blitce, geri odeme?
» Laboratuvar olanaklari?

Biyobelirtegler Mikroskopi
Biyosensorler

MALDI-TOF MS

Molekuler testler
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Gram boyama

Hizli biyokimyasal testler




FENOTIPIKTANIMLAMA

Mikroorganizmalarin gozlenebilir 6zellikleri ve davraniglari ile tanimlama

= Morfolojik ozellikler

= Hucre sekli, buyuklugu, kapsul varhg, hareketlilik, vb.

= Koloni morfolojisi (sekli, buyikligu, yuksekligi, kenarlarinin diizginligi, S/R/M tipi, pigment Gretimi, kokusu)
= Ureme yetenegi

= Atmosfer sartlar, sicaklik, tuzlu/asidik ortam, alkol varligi vb.
= Biyokimyasal ozellikler

=  Enzim uretimi = katalaz, oksidaz, vb.

= Kullandigi metabolik yolaklarin tanimlanmasi =» Karbonhidrat fermentasyonu, son Urinlerin tespiti
= Antijenik Ozellikleri

= Organizmaya ait spesifik antijenlerin tespiti = Serotipleme



30 dk.-12 sa.

Srnek alimi — Laboratuvara kabul Kiiltiir-

Antibivogram
30 dk. Kimidilatif |
antibivogram raporfan
Ornek islenmesi
Ampirik tedavi baslanmas 1 sa.l lzus sa. £
| 3-Sgin -
l Gram boyall Kiiltiir sonucu Antibiyogram sonucu
Tedavinin diizenlenmesi inceleme sonucu raporlanmasi raporlanmasi
raporlanmasi
l24 sa.
| Ozel direng testleri ve
duyarhhik sonuglarinin
raporlanmasi




HIZLI FENOTIPIK TANI?

» Klinik ornekte uremeyi ongormek?
» Klinik ornekte etkeni tanimlamak?
> Ureme siiresini kisaltmak?

> Tanimlama suresini kisaltmal?



UREMEYi ONGORMEK/ETKENi TANIMLAMAK

= Mikroskopi

= En hizli sonuc!

" Direkt mikroskopi

Vol. 38, No. 2

= Boyali mikroskopi T e

0095-1137/00/504.00+0
Copyright © 2000, American Socicty for Microbiology. All Rights Reserved.

O G ram boyama** Fluorescent In Situ Hybridization Allows Rapid Identification

of Microorganisms in Blood Cultures
VOLKHARD A. J. KEMPF, KARLHEINZ TREBESIUS, axp INGO B. AUTENRIETH*

[ | A R B’ C i n i m U re kke b i ) G i e m Sa’ R Max von Pettenkofer-Institut fiir Hygiene und Medizinische Mlkmbwlugic

Ludwig Maximilians Universitit Miinchen, D-80336 Munich, Germany

Received 30 July 1999/Returned for modification 20 September 1999/Accepted 20 October 1999

F I s H ** Using fluorescent in situ hybridization (FISH) with rRNA-targeted fluorescently labelled oligonucleotide
. probes, pathogens were rapidly detected and identified in positive blood culture bottles without cultivation and
biotyping. In this study, 115 blood cultures mlh a positive growth index as determined by a continuous-reading
automated blood culture ¥ were d by both ¢ ional laboratory methods and FISH. For this
purpose, ohgonudcoud: probes that allowed identification of approximately 95% of those pathogens typically
associated with bacteremia were produced. From all 115
blood cultures,




Normal situation E 1-2 days
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Implementing
flow cytometry
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Flow cytometry
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- Reduce urine cultures
- Negative result within 1 hour.
- Reduce antibiotics?
J Clin Lab Anal. 2024;38:€25004.
https://doi.org/10.1002/jcla.25004
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Key points for the laboratory diagnosis of urinary
tract infections:

¢ In the absence of signs and symptoms consistent with
urinary tract infection, a urine culture is typically not
recommended.

« Urine collected for culture should not be kept at room
temperature for more than 30 minutes. Hold at refriger-
ator temperatures or utilize a preservative tube if not pro-

cessed by the laboratory within 30 minutes.

« Three or more species of bacteria in a urine specimen
usually indicates contamination at the time of collection
and interpretation remains challenging.




Decreased Mortality Associated With Prompt Gram
Staining of Blood Cultures

Joan Barenfanger, MD,! Donald R. Graham, MD,? Lavanya Kolluri, MD,”" Gaurav Sangwan, MD,?

Jerry Lawhom,! Cheryl A. Drake,! Steven J. Vevhulst, PhD,* Ryan Peterson,® Lauren B. Moja, PharmD,” Abstract
Matthew M. Ertmoed, PharmD,? Ashley B. Moja,? Douglas W. Shevlin, MD,! Robert Vautrain, MD, 1" _ N
and Charles D. Callahan, PhD? _ Ciram siains nf p.-mn'!f'e blood .:'uﬂ_*urex are the mosi
important factor influencing appropriate therapy. The
sooner appropriate therapy is initiated, the better.
| First culture first Therefare, it is reasonable to expect that the sooner
me positive
Blood drawn | | Blood culture put Physiclan | | Death or Gram stains are performed, the better. To determine the
from patient into incubator notified discharge
T T I T value af imely Gram stains and whether improvement
. I'—I_I b - in Gram stain twrnaround time (TAT) is feasible, we
‘ Time to detection i compared data for maiched pairs of patienis with
o batwaon drawtng mfmrz_'r pmcg.mm‘ prompily (<1 howr TAT) with data
| Bottle unloaded from instrument and Gram stain performed | Jﬁ:"r Palens with culfures HD-*PJ‘ME:EEEJPMMPH}' 'IE!
I 1 howur TAT) and then monitored TAT by control charting.
Unloaded <1 h after the ti Unloaded 1 h after the i : : e
the positivnmﬁ::t dotactad | the pusitivnmﬁ:;t detoctod in ;Ig_l maifhed:;z_mm, average diff ETERCE I e
Pationts matched for ime to detedtion. to detection of positive blood cultures within a pair
organism,” anlr.l severity of disease af patients was less than 0.1 hour. FoFihElessiha
howr TAT group, the average TAT and crude mortality
i '
|T'-‘allnnu with <1 h olapsed ’T‘-‘atiﬂnu with 1 h olapsod were 0.1 hour and 10.1%, respectively. for the 1 hour
(group 1) (group 2) or longer TAT group, they were 3.3 hours and 19.2%,
WFigure 10 Diagram of a study of turnaround time (TAT) of Gram stains. * Staphylococcus aureus, Streptococcus pneumaniae, ' Hﬁmllh_ _
Streptococcus pyogenes, Streptococcus groups B and G, Enferococcus faecalis, Escherichia coll, Klebsiella pneurnoniae, ’{ﬁ erm HH{;"E‘.I'(‘&"!-E‘H" c_*.ﬁhr 15, we ach ’ﬂﬂf_ .wgn:j'?r:.::m
Enterobacter cloacae, Serrafia marcescens, Pseudomonas aeruginosa, and Candida alhicans. Impravement in the TA Tﬁ'."l" Gram siains.

Am J Clin Pathol 2008; 130:870-876



UREME SURESINi KISALTMAK?
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Positive Test Results
indicated multiple ways
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Positivity Analysis
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UREME SURESINi KISALTMAK?

= Kromojenik besiyerleri

= MRSA,VRE, CRE, C.difficile, C. auris. ..
= Artmis duyarlilik +/- ozgulluk

= Daha kisa inkubasyon
= 24 sa X 48-72 sa
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TANIMLAMA SURESINi KISALTMAK

» Hizh Fenotipik Tani Testi

» Testin uygulandigi giin sonucun alindigi testler

» <10 dk (rapid test), |-4 saat (quick test)
» Hizli Fenotipik Tani Yaklasimi

» Konvansiyonel tanimlama yontemlerinde kullanilan bakteri inokulum miktarinin
arttirilmasi, substrat hacminin azaltilmasi (orn; karbonhidrat fermentasyon testleri)

» Enzimatik aktivitenin varligini gosterecek ozgun substratlar kullanilmasi (orn; tek
enzim testleri)

» Serolojik testlerle antijenik tanimlama (orn; aglutinasyon testler:i)



TANIMLAMA SURESINi KISALTMAK?

= Tek enzim testleri (- dakikalar icerisinde sonuc)
= Katalaz (ozellikle Gram-pozitif bakterilerin tanimlanmasinda)
m  QOksidaz (ozellikle Gram-negatif bakterilerin tanimlanmasinda)
= Spot indol testi (indol-pozitif enteriklerin/anaeroblarin tanimlanmasinda)

= PYR testi (S. pyogenes ve enterokoklarin tanimlanmasinda)

. TR — Spot Indole Test
Oxidase positive Oxidase negative

-ve +ve

‘ PYR positive PYR negative
(pink) (no color)

4

Catalase -ve

Catalase -ve Catalse +ve




TANIMLAMA SURESINi KISALTMAK?
= Serolojik Tani

= Streptokoklarda grup tayini, S. aureus tanimlanmasi

= Salmonella, Shigella, E. coli tirlerinin/serotiplerinin tanimlanmasi,

L kb

oJeJe
@@O

v
o
®
>
wn
=)
®
v
ﬁ.
@)
..
=
w




TANIMLAMA SURESINi KISALTMAK?

MALDI-TOF MS

«MATRIX ASSISTED LASER DESORPTION/iIONIiZATION-TIME OF FLIGHT MASS SPECTROMETRY»
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Dedektor

Ugus Tiipi

Analitleri iceren
kristalize matriks

Sonug (Spektrum)
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Ayirma: TOF
(elektrik akimi YOK)
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Akselerasyon
((Elektrostatik alan)
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Matriks yardimh
lazerle ayrilma ve
iyonizasyon
(MALDI)
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ADT SURESINi KISALTMAK?

= Kan kiiltiiru siselerinden HADT (GSBL & KPaz)

.

.. :) European Committee
on Antimicrobial
Susceptibility Testing

4-18 saatte sonuc

6-16 saatte sonuc




B-lactam
antibiotics
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@ producer)
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European Journal of Clinical Microbiology & Infectious Diseases (2023,




HEPSINI BIR ARADA YAPMAK???

Molekuler Sendromik 30 dk-12 sa
Testler Grnek alm: — _ Laboratuvara kabul |

145-90 dk-4-6 sa
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Kan alinir ve kilttr

sisesine nokile edilir

Otomatize kan kiilttra

sistemine yliklenir

-~

POZITIF SINYALI

NEGATIF SONUCLANIR
ALINIR

N A

s,

Siseden Gram Boyama
R

Hizli taramlama
' (MALDI-TOF MS)

o S

Dakikalar i¢cinde sonug! Pasajlar yapilir,

Hizli ADT c¢alistlir

(24 saat)

48 saat [dentifikasyon ve ADT

. TR g

VI (oupigg

Gram-negative Bacteria

Acinetobacter calcoaceticus-baumannii complex

Bacteroides fragilis
Enteric Bacteria

Enterobacter cloacae complex

Escherichia coli

Klebsiella aerogenes

Klebsiella oxytoca

Klebsiella pneumoniae group

Proteus spp.

Salmonella spp.

Serratia marcescens
Haemophilus influenzae
Neisseria meningitidis
Pseudomonas aeruginosa
Stenotrophomonas maltophilia

Yeast

Candida albicans

Candida auris

Candida glabrata

Candida krusei

Candida parapsilosis

Candida tropicalis

Cryptococcus neoformans/gattii

BioFire FilmArray Blood Culture Identification 2 (BCID2) Panel

Gram-positive Bacteria

Enterococcus faecalis

Enterococcus faecium

Listeria monocytogenes

Staphylococcus spp.
Staphylococcus aureus
Staphylococcus epidermidis
Staphylococcus lugdunensis

Streptococcus spp.
Streptococcus agalactiae (Group B)
Streptococcus pneumoniae
Streptococcus pyogenes (Group A)

Antimicrobial Resistance Genes
blacry

bla,

blay,-

mcr-1

mecA/C and MREJ
blayom,

blagy,. 4 e

blay,

vanA/B
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TANISAL YONETISIM

Tanisal Yonetisim

\ yontemleri

~ Dogru ™ Dogru ™ Dogru ~ Dogru " Dogru
hasta test Zaman drnek transport
=Anamnez =Test oncesi =Antibiyvotik = Diofru yerden =oEru slre
=Fizik alasihk tedavisi = DoEru = Dogru
muayene =Testin gncesi miktarda sicakhik
*Temel [‘:‘., analitik [‘} “\ *DCoEru [‘:, =[gEru
laboratuvar performans teknikle atmosfer
tectleri azellikleri . ?a‘l_ «Dodru
=Temel ] a\.\‘.\\‘ l ortama
gorontilems ?‘.ea“

Klinik

Dogru “ Dogru
analiz raporlama
*Dgfru drnek =Zamaninda

[Grnek reddi)

*Dogru analiz

= [SOF)
= oEru

malzeme

=Acik
=Anlasilir

Laboratuvar

Antimikrobiyal
Yonetisim

™ Dogru
middahale

=Test
sonuclarim
klinik weriler

IsiEInda




TANISAL
YONETISIM
Tani testlerinin dogru kullanimi

Gereksiz test isteminin
azaltilmasi

Gereksiz test maliyetlerinin
azaltilmasi

Zamaninda dogru tani

HASTAYARARI

~— Hasta
Klinik
degerlendirme
Y
Tanisal Saglik
Yonetisim Hizmeti
- Dogru hasta Sunucusu
+ Dogru test
- Dogru zaman
Tani testi
istemi
Hizli tani
\_____, | Mikrobiyoloji

Lab.

Tani ve
Tedavi

Test
sonucunun
raporlanmasi

ANTIMIKROBIYAL
YONETISIM
Hastaya zamaninda dogru tedavi

baslanmasi

Gereksiz antibiyotik kullaniminin
azaltilmasi

Tedavi maliyetlerinin dusurulmesi

Antibiyotik kullanimina bagli
istenmeyen sonuglarin azaltiimasi

HASTAYARARI
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