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SUNUM PLANI

* MALDI-TOF MS

* Otomatize kan kultlru sistemleri

* Otomatize antibiyotik duyarlilik testleri
* Total laboratuvar otomasyonu

* Klinige yansimalari



MALDI-TOF MS

* Matriks aracili lazer dezorpsiyon/ionizasyon- ucus zamanli kitle
spektrometresi

* Matrix Assisted Laser Desorption/lonization—Time of Flight
Mass Spectrometry (MALDI-TOF MS)

MALDI-TOF MS mikrobiyoloji laboratuvarlarinda paradigma
degistiren teknoloji

Tek bir bakteri kolonisinden identifikasyon siiresi 4 dakika




MALDI-TOF MS
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Hlustration 3: Typical mass spectrum (black) and the resulting calculated reduced spectrum



MALDI-TOF MS

Calisma Prensibi
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MALDI-TOF MS

2000-17.000 daltonluk proteinleri analiz ediyor

Primer olarak ribozomal proteinler

Ribozomal proteinler turler arasinda yuksek cesitlilik gdsterir

Bu nedenle hem identifikayon hem de tiplendirme icin ideal

Microflex/MALDI Biotyper (Bruker Daltonics, Almanya)



Mevcut cihazlarin performansi birbirine
benzer

MALDI-TOF MS Veri tabanlari farkli

Eger bir bakteri MALDI-TOF ile
isimlendirilemezse, konvansiyonel
metodlarla da genellikle tanimlanamiyor




Tar Tanisinin ohemi

Bakteri ve mantarlarin hizli givenilir tanisi, hedefe yonelik antimikrobiyal
tedavinin erken baslatilmasi agisindan kritik 6Gneme sahip !!!

A v =

Antimikrobiyal tedavide Dogru tedaviye baslangic Olasi kontaminant bakteri
gecikme mortalite/ morbitide  siiresinin kisalmasi mortalite, (0r:KNS) tanimlanmasi,
icin temel risk faktoru hastanede kalis stiresi, maliyeti uygunsuz antibiyotik
azaltir kullanimini azaltir

(6z:Vankomisin)



MALDI-TOF MS & Tur Tanisinin 6nemi

Gram-pozitif comaklar

Non-fermentatif gram-negatif comaklar

Koagllaz negatif stafilokoklar

Anaerop bakterileri

Mantar

Mikobakteriler
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Clinical Significance of Commensal Gram-Positive Rods Routinely
[solated from Patient Samples

Sixto M. Leal, Jr., Mellssa Jones, Peter H. Gllligan

Clinical Microbiology-immunology Laboratories, University of North Carolina Hospitals, Chapel Hill, North Carolina, USA

= 2013-2015 verilerini retrospektif degerlendirmisler
= 762 izolat/ 13 cins/ 41 tir
" %18’i gercek enfeksiyon etkeni, %82 kontaminant
= Actinomyces turleri ——— Yaralarda
Propionibacterium turleri Eklem sivisi ve BOS da
Corynebacterium kroppenstedtii Meme
Corynebacterium striatum —— bircok vicut bolgesinde
difteroidler
deri florasi
orofarengeal flora
trogenital flora
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Clinical Characteristics and Outcome of Lung Transplant
Recipients with Respiratory Isolation of Corynebacterium spp.

ABSTRACT Although chronic respiratory disease and immunosuppression are risk
factors for Corynebacterium species respiratory infection, data are scarce regarding
this disease in lung transplantation. Our aim was to describe the clinical characteris-
tics and outcomes of lung transplant recipients (LTR) with respiratory isolation of Co-
Microbiology Department. Hosoital Unie TYN€bActerium spp. This was a retrospective observational study performed at a refer-
Spain ral center in Barcelona, Spain (2014 to 2016). We included all LTR in whom
termal Medicne Department Compleio Corynebacterium spp. were isolated in at least one good-quality lower respiratory
Lung Transplnt Unit Hospital Univertae tract specimen. Overall, 24 of 527 (4.6%) LTR at risk during the study period were in-
Spain cluded. The main epidemiological, clinical, and microbiological data were analyzed.
Thomcic Surgery Department. Hospital Ur The most frequently isolated species were C. striatum (11/24), C. pseudodiphtheriti-
Barcelona, Spain cum (3/24), and C. amycolatum (3/24). All 19 (76%) patients who underwent bron-
Lol Care Department Hospiiat Univers choscopy showed abnormalities, mainly mucosal plaques at the bronchial suture
p— and purulent secretions. Clinical cure was achieved in 8/12 (67%) patients who ful-
filled the CDC definition of lower respiratory tract infection (LRTI). To assess the clini-
cal relevance of Corynebacterium spp. only patients with monomicrobial isolation
(n = 18) were evaluated. LRTI was diagnosed in 9, and a nonsignificant association
was found with a significant number of Corynebacterium sp. CFU/ml (7/9 LRTI versus
2/9 non-LRTI, P = 0.057). Persistent infection was associated with metallic bronchial
stent implantation (4/4 versus 2/14, P = 0.005). The isolation of Corynebacterium
spp. in respiratory specimens of lung transplant recipients may herald a respiratory
tract infection or bronchial suture damage. Bronchial stent implantation is a risk fac-
tor for the persistence of Corynebacterium species infection.

U Ibai Los-Arcos,*® ©'Oscar Len
Judith Sacanell,f Antonio Romér

Infectious Diseases Department, Hospital

Department of Medicine, Universitat Autd




MALDI-TOF MS & Anaerop bakteriler

: >

* Anaerop bakteriler yavas triyor * MALDI-TOF MS icin buyuk biyo katleye

» Klasik metodlar cok zaman alabiliyor. ihtiyag yok

Otomatize fenotipik yontemler icin buyuk Konvansiyonel metodlarla
inokulum gerekebiliyor isimlendirebildigimizden ¢cok daha
fazlasini isimlendirebiliyoruz

* Cogu anaerop bakteri biokimyasal
testlerde inaktif * Primer ekimden identifikasyon yapmak

» Klasik identifikasyonda lreyen bakterinin mumkdn

anaerop oldugunu dogrulamak icin + bir Tar adini koymak direncle ilgili bir fikir
gln gerekiyor verebiliyor

* Direng belirlenmesi zor



:' frontiers
in Cellular and Infection Microbiology

and Belén Rodriguez-Sdnchez "

* Toplam 4094 izolat (190 tiir ve 50 cins’e ait)
* Bruker MALDI-TOF MS ile identifiye edilmis

e Ornek tird dagilmi: %32,7 abse, %23.2
yumusak doku biyopsisi, %12,5 yara akintisi,
%8,4 kan, %8.2 peritoneal sivi ve %15 diger

1. %95.7’si (n=3916) tirr dlizeyinde,

2. %2.3'l (n=94) cins dlzeyinde
isimlendirilirken

3. %2.1'iicin glivenilir sonug elde edilememis

ORIGINAL RESEARCH

i@

Identifying Anaerobic Bacteria Using
MALDI-TOF Mass Spectrometry:
A Four-Year Experience

Luis Alcald"?, Mercedes Marin ">, Adridn Ruiz'*, Lidia Quiroga =,

1,234

Son iki kategori icin 16S rRNA sekanslama

Ayrica ilk kez izole ettikleri 237 tlr icin dogrulama
amacli 16S rRNA sekanslamasi yapilmis.

Bu suslarin cogunun, Bacteroides, Fusobacterium,
Prevotella, Actinomyces, Clostridium,
,Lactobacillus ve Propionibacterium cinslerinden
oldugu saptanmis

MALDI-TOF MS’in anaerop bakterilerin
isimlendirilmesinde givenilir bir arac¢ oldugu;

Klinisyenlerin antibiyotik tedavisini en uygun
sekilde yapmalarini olanakl kildigi vurgulanmis.
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et T R Sy a Our patl.ent had a ml)fed lnfecthn myolvmg only ..anaeroblc
agents considered originating from microbiota of the patients. Our
Case report case serves as an example of how the early diagnosis and initiation
Polymicrobial anaerobic meningitis caused by Bactervides fragilis, [y of the appropriate antibiotic treatment as early as possible can be
g:gﬁ;oi'gej g;iitg::’ttsg{t'ﬁc;‘::;tﬁ l;j?g:iﬁﬁﬂgg‘;g?ﬁ% ;“d ST . life-saving [9,12,13]. Introduction of the MALDI-TOF MS systems

- : . _ made identification of anaerobic bacteria very easy in the clinical
G.N. Kalay *", N. Dalgic *, T. Bozan “, N. Ulger- Toprak ¢, B. Bayraktar °, G. Soyletir
2 Sisli Hamidiye Etfal Training and Research Hospital, Department of Pediatrics, Istanbul, Turkey

practice [15,16]. Starting the appropriate treatment within 72 hours
® Sisli Hamidiye Etfal Training and Research Hospital, Department of Microbiology, Istanbul, Turkey - - g = .
< Marmara Universiy School of Medicne, Department o Microbiolog, stanbul, Turkey raised our treatment success rate in our case. The level of antibiotic
resistance may vary depending on species [14,15].

ARTICLE INFO ABSTRACT

Article history: We have reported a case of iditis which prog o ingitis in a 16-year old male patient. CSF
Received 3 October 2018 (c pinal fluid) bic culture led four species of isolated anaerobic bacteria. This is the
Received in revised form first case in the literature in which a patient survived childhood polymicrobial anaerobic meningitis
ii c’:;‘;“éig'g S diagnosed by MALDI-TOF MS (Matrix Assisted Laser Desorption lonization - Time of Flight Mass
Available online 14 February 2019 Spectrometry).

© 2019 Published by Elsevier Ltd.




2021-2022'de tanimlanan anaerog

Actinomyces neuii
Actinomyces radingae
Bacteroides fragilis
Bacteroides vulgatus
Bacteroides thetaiotaomicron
Clostridium clostridioforme
Clostridium paraputrificum
Clostridium perfringens
Clostridium butyricum
Cutibacterium acnes
Eggerthella lenta
Facklamia hominis
Flavonifractor plautii
Fusobacterium necrophorum
Fusobacterium nucleatum
Paeniclostridium sordellii
Paracoccus yeei
Peptoniphilus asaccharolyticus
Parvimonas micra
Terrisporobacter glycolicus
Trueperella bernardiae
TOPLAM

bakteriler
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Cost Savings Realized by Implementation of Routine Microbiological
Identification by Matrix-Assisted Laser Desorption Ionization-Time of
Flight Mass Spectrometry

Anthony Tran,® Kevin Alby,** Alan Kerr,® Melissa Jones,” Peter H. Gilligan®®

(inical Microbiology-lmmu nology Laboratories, University of North Carolina Health Care,” and Departments of Pathology-Laboratory Medicine and Microbiology-

Immunology,” Chapel Hill, North Carolina, USA
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Enterobacteriaceae XX
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Staphylococcus spp. X
Strepiococcius spp. X XX
Yeast X X X

FIG 1 Traditional methods required for identification, by organism category.

GNF, Gram-negative glucose nonfermenters.

No. of
Organism samples
Enterobacteriaceae 7,503
Enterococcus spp. 1,454
GNF* 3,489
Staphylococcus spp. 5,790
Streptococcus spp. 2,332
Yeast 1,362
Total 21,930

Teknisyenin harcadigi zaman ve bakim Ucretleri dahil
edildiginde MALDI-TOF kullanarak sagladiklari bir yillik
kazang $73,646.18 (51.7%).

Baslangic maliyetini de 3 yilda ¢ikartabiliyorlar.

o _s650
— _ 53.14

5000 $100 $200 5300 $4.00 $5.00 $600 $7.00
Cost (Dollars)
mReagent = Technologist  ® Maintenance

FIG 3 Mean reagent and total costs (with and without maintenance costs) per identification of isolates by traditional and MALDI-TOF MS methods.
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Matrix-Assisted Laser Desorption Ionization—-Time of Flight Mass

Spectrometry: a Fundamental Shift in the Routine Practice of Clinical
Microbiology

Andrew E. Clark,® Erin J. Kaleta,® Amit Arora, Donna M. Wolk®**

Al R . rei e P p——
biology ¥ f Arizona

_é MALDI-TOF MS mikrobiyoloji laboratuvarlarinda patojen mikroorganizmalarin
= identifikasyonu icin biytik bir devrim!

9 Rutin laboratuvar pratiginde yer etmis durumda

Basit, hizli, gtivenilir, maliyet etkin
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Management Decisions and Method Options

Mark D. Gonzalez, #wo*, Timothy Chao, mo, #ho”,
Matthew A. Pettengill, pro“*

KEYWORDS
* Blood culture ¢ Bloodstream infections ¢ Contamination ¢ Sepsis

KEY POINTS

« Considerable improvements can be made in preanalytical aspects of blood culture callec-
tion that impact patient care.

o There are newer methods developed in recent years to improve time to reporting blood
culture isolate identification and antibictic susceptibility pettarne

o The successtul utilization of rapid identification and antimi(
quires coordination with antimicrobial stewardshipprogra  KEY POINTS

o Considerable improvements can be made in preanalytical aspects of blood culture callec-
EETRCDIETIEN tion that impact patient care.

One of the most important functions of the clinical r
detection and characterization of organisms causing b~ @ 1her@ are newer methods developed in recent years to improve time to reporting blood

preanalytical considerations have a considerable imp:  gyllture isolate identification and antibiotic susceptibility patterns.

blood cultures. The laboratory, with input from key staki

media types and provides guidance on collection met o The successful utilization of rapid identification and antimicrobial susceptibility results re-
zation, the volume of blood to be collected, and downs “h | i : . l !|
itive blood cultures. This article provides an update on1 m Wm m m m

in each of these areas.

SELECTION OF MEDIA AND ADDITIVE TYPES FOR BLOOD CULIURE

Most modern media formulations are similar, a base of soybean casein digest (rypti-
case soy broth) with sodium polyanethol sulfonate (SPS) as an anticoagulant. The

* Microbiology, Section Director of Infectious Disease Serologz, Children’s Healthcare of
Atlanta, 1405 Clifton Road, Northeast, Atlanta, GA 30322, USA; " Department of Pathology,
Anatomy, and Cell Biology, Thomas Jefferson University Hospital, 132 South 10th Street, Room
285, Philadelphia, PA 19107, USA; © Department of Pathology, Anatomy, and Cell Biology,
Thomas Jefferson University, 117 South 11th Street, Pavilion Building Suite 207, Philadelphia,
PA 19107-4998, USA

* Corresponding author.

E-mail address: matthew.pettengill@jefferson.edu

Twitter: @tim_hf chao (T.C.)

Clin Lab Med 40 (2020) 379-392
httpsJ//doi.org/10.1016/4.c11.2020.07 001 labmed.thedlinics.com
0272-2712/20/% 2020 Elsevier Inc. All rights reserved.



Otomatize kan kultlrd
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BACT/ALERT® 3D |

BD BACTEC FX Instruments - BD -//

VERSATREK Thermofisher  pdcom
BACT/ALERT VIRTUO
Biomerieux



Otomatize kan kultlrd

Virtuo kan kultura sisteminin sonuglari uzun zamandan
beri kullanilan BacT/Alert 3D sistemi ile karsilastirilabilir
bulunmus

Virtuo kan kultlru sisteminin yaklasik 2 saat daha kisa
surede pozitiflik saptadigi belirlenmis

BacT/Alert 3D icin pozitiflesme stiresi ortalamasi yaklagik
17.7 saatken, Virtuo icin 15.9 bulunmus

* Bu durum organizma gruplari ile iliskili
enterik Gram-negatif basiller (3.6 saat daha kisa)
enterokoklar ( 2.3 saat daha kisa)

Jacobs MR, Mazzulli T, Hazen KC, Good CE, Abdelhamed AM, Lo P, Shum B, Roman KP, Robinson DC.
Multicenter Clinical Evaluation of BacT/Alert Virtuo Blood Culture System. J Clin Microbiol. 2017
Aug;55(8):2413-2421. doi: 10.1128/JCM.00307-17. Epub 2017 May 24. PMID: 28539343; PMCID:
PMC5527419.
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Evaluation of Optimal Blood Culture Incubation Time To 3 4tececncccccnccnccnncnnnncannnn:
Maximize Clinically Relevant Results from a Contemporary 8% 4 -
Blood Culture Instrument and Media System % é‘ 5
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HACEK: Aggregatibacter aphrophilus, Cardiobacterium hominis,
Eikenella corrodens, Kingella denitrificans, and Kingella kingae.

SONUC:

Bottle Count
8
o

97.07% 98.71%

-

o

o
1

0- BacT/Alert Virtuo sistemi 4 glinlik
0 8 16 24 32 40 48 56 64 72 80 88 96 104 112 120 . - . .
e inkibasyonla mikroorganizmalarin
FIG 1 Time to positivity for all positive blood culture bottles. Positive bottles (n=13,592) were gogunlugunu Saptayab|||y0 I. BU durumun
plotted in 30-min intervals. Of note, the BacT/Alert Virtuo system screens for positivity continuously . . T
for the first 744 h and every 144 min thereafter, resulting in greater column interspersion at later mi kr0b|yO|OJ| |§ d k|§| ya NI nda haSta

time points. After 4 days of incubation, 98.719% of all bottles flagged positive.

bakimini da iyilestirecektir.
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B i ve KDI patojenlerinin

journal homepage: www.clinicalmicrobiologyandinfection.con tan|S|ndaki ge|i§me|er

Narrative review |§|n literatUrin géZden
Bloodstream infections — Standard and progress in pathogen gecirilmesi ve
diagnostics tartisiimasi
Sy G o oot ekt fas Bo b e ) * Geligmis tani akisina

ulasmak icin yeni bir
bakis acisi onermek

Kan dolasimi enfeksiyonlari patojenlerinin tanisinda demet yaklasimi dneriyor
e pre-analytical parametrelerin optimizasyonu

* Inkiibasyonun hizla baslatilmasi

* Hizli metodlarin kullanimi

» Tekrar organize olmak (6r: 24/7 transport hizmeti)

* Antimikrobiyal stewardship takimlari ile yakin ¢alisma



15y pidey

Diversion
» 51591 pidey

Bundle
approach

prompt
reporting

a.

Fig. 1. Summary of all the actions to improve the bloodstream infection pathogen diagnostics. Types of actions belong to three complementary axes and actions aim to manage
sample quality, times before and after analysis and analytical times. Each action per se is associated with a limited improvement but combination of several actions significantly
improves diagnosis. Improvement is maximum when programme include actions on sampling quality, rapid diagnostics and logistics. KPI, key performance indicator; EQA, external

quality assessment; CMBCS, continuous-monitoring blood culture system; AM stewardship, antimicrobial stewardship. *Rapid tests (e.g. mecA detection) may be needed in area of
high level of resistance.



CLASSICAL APPROACH

ACCELERATED METHODS

SUGGESTEDD APPROACH

Transport
Sampling Insertion into
automated
system

1%t day 2 day

Incubation in Incubation on
automated solid medium
system
* Detection as positive Isolated
« Gram stain colonies
* Sub-cultivation
* Direct AST

Incubation in
automated
system

Transport

Microbiologistics |

directly or from short sub-culture

MALDI-TOF MS

Rapid AST

MALDI-TOF

MS Direct
directly ——
or id
from short T
subculture

Result communication and advice on antimicrobial
treatment (to ward = antimicrobial stewardship team)

3 day

Identification
and AST

Final report




IDENTIFIKASYON KK
POZITIFLESTIGI
GUN VERILMELI

ADT SONUCLARI (6n
veya son hali) AYNI
GUN VEYA EN GEC

BIRGUN SONRA
VERILMELI

YENI KDI
EPIZOTLARININ
%100’U KLINISYENE
HABER VERILMELI
(ID ve ADT)




Direct MALDI-TOF MS identification
from positive blood cultures

ADVANTAGES

Very rapid
identification

Easy

Low additional cost

LIMITATIONS

Identification
difficulties with
some species

Confirmation might
be needed

Mixed cultures

MALDI-TOF MS identification
from positive blood cultures using
short sub-culture on solid medium

ADVANTAGES

Rapid identification
Very easy

Easy to integrate in
lab workflow

Confirmation
usually not needed

LIMITATIONS

Slow-growing
organisms

Mixed cultures

Molecular methods for

identification
from positive blood cultures
ADVANTAGES LIMITATIONS
High cost
Rapid Confirmation
identification needed
Easy Limited
pathogen
panels

B. Lamy et al. / Clinical Microbiology and Infection 26 (2020)

142e150



DNA-based identification from whole blood

ADVANTAGES

Time advantage compared to culture

Advantage in pathogen detection under antibiotics

LIMITATIONS

Limited number of pathogens in panel assays
Relatively low sensitivity (only 1-5 ml blood sampled)
Resistance detection # susceptibility testing

Clinical relevance of DNAemia ?

High workload

Highly experienced staff required

High cost

Analytical cut-offs set by some manufacturers

Does not substitute culture -based testing



Otomatize kan kulttird & MALDI-TOF MS

N
JCM
Rapid Identification of Bacteria Directly from Positive Blood Cultures
by Use of a Serum Separator Tube, Smudge Plate Preparation, and
Matrix-Assisted Laser Desorption Ionization—-Time of Flight Mass
Spectrometry

Yan Chen,” Vanessa Porter,” Samira Mubareka,®® Leona Kotowich,®” Andrew E. Simor™®

Department of Laboratory Medicine and Pathobiology, University of Toronto, Toronto, Ontario, Canada®; Department of Microbiology, Sunnybrook Health Sciences

Centre, Toronto, Ontarnio, Canada’

We analyzed the matrix-assisted laser desorption ionization-timg of flight sectrometry (MALL
plate growth for bacterial identification from 400 blood cultures. Ninety-s

[Gram-posmve organisms were correctly identified within 4 h; onlyaghtmohtes (2. 096) wu'emmdmtnﬁed. his method pro-

vided rapid and accurate microbial identification from positive blood cultures.
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Direct Rapid Identification from Positive Blood
Cultures by MALDI-TOF MS: Specific Focus on
Turnaround Times

Hazan Zengin Canalp ', Banu Bayraktar

Kisa streli inklibasyon sonrasi MALDI-TOF ile identifikasyon (SIRID) ile direk siseden MALDI-TOF
ile hizli identifikasyon (RID) yontemlerini karsilastirdik

Calismayi haftaicinde ve sinyal verme zamanlarina gore 6rnekleri iki gruba ayirarak yaptik.

Gunduz sinyal grubu (06:00- 16:00),Gece sinyal grubu (16:00-06:00)

Kisa sireli inkiibasyon (SIRID) icin plaklarimizi 09:00 ve 14:00 da kontrol ettik

Sonug verme surelerini (TAT) karsilastirdik.



SIRID !L 5 RID
8ml medium
transferred to BD
% Vacutainer SST
o g .
Gram staining !
. y 10min 2000xG
\ (3343rpm)
Subcultures on

5% BA and CA

4-24 hour *

¥
; 1ml distilled >
water added
Transferred to
‘/A_W
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colonies were uia ettt
spotted onto —TEGEE_‘J‘Fi%EE’
target plate centrifuge

mormic AN 00000007 J onto target
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1l formic
g acld dried
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\, S =

MALDI-TOF MS analyze

FIG 3 Flow chart of short-term incubation routine identification (SIRID) and rapid identification (RID) methods. SST, serum
seperator tube; BA, Blood agar; CA, Chocolate agar.

Positive Signal
(n=328)

Polymicrobial
(n=16)

Monobacterial
(n=310)

RID Result

(n=295)

No RID Result*
(n=15)

Correct

Species
n=289

FIG 1 Rapid identification (RID) method results of positive signaling blood cultures.

Correct

Genus
n=4

MS analysis of the RID method.

S
¥
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sidentification

MA LLII TOF MS

*, No peak in MALDI-TOF



GSG’da RID (mean: 2.86 saat; 95% Cl: 2.65 to 3.07) ile sonu¢ verme stiresi SIRID
(mean: 19.49 saat; 95% Cl: 18.08 to 20.89) ile karsilastirildiginda anlamli 6l¢lide
disik bulundu (p<0.001)

Gram-negatiflerde %100

Dogru identifikasyon oranlari: Gram-pozitiflerde %88.9
Tum bakterilerde %93.2

TAT daki goze carpan kisalmanin empirik tedavinin gézden gecirilmesinde ve
dolayisiyla hasta yonetiminde etkili olabilecegi kanaatine varildi.
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e Pozitif kan kultlirt olup hastanede
yatmakta olan, tekbasina MALDI-TOF MS

Effect of Matrix-Assisted Laser sonucu verilen hasta grubu ile MALDI-TOF
Desorption lonization-Time of Flight MS + antibiyotik stewardship (AMS
Mass Spectrometry (MALDI-TOF MS) mudehalesi yapilan ikinci hasta grubu

Alone versus MALDI-TOF MS Combined karsilastiriimig

with Real-Time Antimicrobial

Stewardship Interventions on Time to * Primer cikti: Optimal tedaviye kadar gecen
Optimal Antimicrobial Therapy in stre (TTOT)

Patients with Positive Blood Cultures

Maya Beganovic,@* Michael Costello,® Sarah M. Wieczorklewlcz2

Depatmentf Py, Aot ithecanGoneHosie, ok g, i S ACL Lo, * Bunun yaninda hastanede kalig stresi,
yogun bakimda kalis stresi, tedavi suresi

J Clin Microbiol. 2017 May;55(5):1437-1445. vb. etkisi arastiriimis



TABLE 2 AMS interventions

Intervention type

No. (%) of Interventions?

Narrowed coverage 25(33.3)
Discontinued therapy 24 (32)
Initiated/broadened coverage 15 (20)
Other 11(14.7)
Total 75 (100)
9Interventions were accepted 88% of the time (n = 66).
TABLE 3 Primary endpoint outcomes

Mean TTOT (h) = SD (n)

Preintervention Intervention
Category (n = 126) (n = 126) P value
Overall 75.17 =595 43.06 + 353 <0.001
Gram-positive infection 64.04 + 63.3 (43) 41.61 + 449 (35) 0.082
Gram-positive contaminant 48.21 +37.1(13) 11.75 + 23.7 (43) <0.001
Gram-negative infection 71.83 + 61.5(59) 35.98 + 30.9 (46) <0.001




TABLE 4 Secondary endpoint outcomes

Outcome Preintervention Intervention P value
Mean TTET (h) + SD (n) 168 + 1959(113) 1215 = 17.2(B3) 0.082
No. of in-hospital deaths from any cause/total no.
of patients (%)
Overall 12/116 (10.3) 157123 (12.2) 0805
Gram-positive infection 3/116 (2.6) 8123 (6.5) 0256
Gram-negative infection 6/116 (5.2) 723 (5.7) 0860
Mean time (h) to microbiologic clearance + SD
5507 + 456 4249 + 46.2 0.059
Gram-positive infection 5849 + 56.1 5394 + 628 0.39
Gram-negative infection 5113 + 312 3451 + 265
Mean hospital LOS (days) = SD
Overa 1503 + 22.7 902+73 0021
Gram-positive infection 1464 + 105 1031 + 789 0.002
Gram-negative infection 15.40 + 30.1 750 + 6.7 0027
Mean ICU LOS (days) = SD
=Overat 430 * 140 122+ 38 0053
Gram-positive infection 143 + 42 132435 DE4E
Gram-negative infection 555+ 183 1.19 413
No. (%) of patients with recumrence of same
bacteremia
Overall 4(3.5) 11.2) 0255
Gram-positive infection 0 0
Gram-negative infection 4(3.5) 11.2) 0255
Mean length (days) of antimicrobial therapy + SD
Overall 1B57 + 11.95 1593 = 11.11 0
Gram-positive infection 2430 + 16.0 1897 + 148
Gram-negative infection 1425 + 55 1320 + 45 "o
Avg direct costs® $28,677 $15,784 0010

“Difference between preintervention and intervention groups, $12,893. Projected annual cost savings, 56,291,784
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The impact of blood culture identification by MALDI-TOF MS on the L)
antimicrobial management of pediatric patients =y

Sejal Makvana Bhavsar **, Tanis C. Dingle ®, Camille L. Hamula ®

* Division of Pediarric Infectious Disease, Department of Pediatrics, kcahn School of Medidine at Mount Sinai, New York, NY, USA
® Division of Clinical Microbiology, Department of Pathology, Ilcahn School of Medicine ar Mount Sinai, New Yark, NY, USA

s|dentifikayon siiresi; 41 saatten -11 saate
*Duyarlilik test stiresi; 50.8 saatten- 37.7 saate (p=<0.0001)
*De-eskalasyon suresi; 58 saatten- 23 saate >

*Gereksiz antibiyotigin kesilme suresi; 49 saatten- 20 saate

*Yatis suresi;10.5 giinden 8.37 gline dismus (p=0.006)

antibiotic treatment for pediatric inpatients.



Fenotipik hizli Direnc Testleri

* Hizl identifikasyon testlerini
takiben hizl direncg testleri
uyguluyoruz

* Bu testler iremis kolonilerden
veYa hizli tani icin hazirlanmis
pelletten calisiyor.

+*Beta-LACTA (BioRad)

s CarbaNP direkt
Laboratuvarimizda
azirladigimiz)

MICROBIAL DRUG RESISTANCE EPIDEMIOLOGY

Volume 00, Number 00, 2018
© Mary Ann Liebert, Inc.
DOI: 10.1089/mdr.2017.0427

Comparison of Carba NP-Direct, Carbapenem Inactivation
Method, and 3-CARBA Tests for Detection
of Carbapenemase Production in Enterobacteriaceae

Banu Bayraktar, Ayse Bans! Giilsah Malkogoglu? Duygu Erdemir! and Nur Kina'

Rapid and accurate detection of carbapenemase-producing isolates are extremely important for management
of antimicrobial therapy and the implementation of infection control measures. We evaluated the performance
of Carba NP-direct, carbapenem inactivation method (CIM), and the commercial B-CARBA tests for detection
of carbapenemase production in Enterobacteriaceae. Enterobacteriaceae isolates with previously characterized
carbapenemase types (n=110) and non-carbapenemase-producing Escherichia coli (n=15) isolates were tested.

specificity was o for all three tests. For test, a 60-min 1ncubation time instead o increased
the sensitivity to 98.1%, and lessened false negativity, particularly with OXA-48-like producers. Our re-
sults showed that Carba NP-direct, CIM, and B-CARBA tests are useful tools for the reliable detection of
carbapenemase activity in enterobacterial isolates. Carba NP-direct is a simple, rapid, and low-cost test for
routine use.

“in-house multiplex PCR method, blakKPC,
blaNDM, blaOXA-48, blalMP, and blaVIM



Fenotipik direnc testleri

Modified Hodge Test
A lawn of carbapenem susceptible E. coli ATCC 25922

88 70ne of inhibition of E. coli ATCC 25922 by ertapenem

Indentation of E. coli ATCC 25922 growth (clover leaf appearance)
around the streak line of the carbapenemase-producing
K. pneumoniae ATCC BAA-1705.

Carba NP and variants

Modified Carbapenem Inactivation Method (mCIM) & EDTA- mCIM (eCIM)
| -G' n
H. _ | _

Tamma et.al., JCM, November 2018 Volume 56 Issue 11 e01140-18

Lateral Flow Immunoassay

&
CARBA
f"/

-

- <+——— Control line
<+—+— KPC
- <+—— OXA-48 like
+——— VIM
71— IMP
*+—— NDM
| <

(n

B-Carba NP test (Bio-Rad, France) B
Rapidec Carba NP test (bioMérieux,
France) C

Neo-Rapid Carb (Rosco Diagnostica,
Denmark) D

Rapid Carb Blue screen (Rosco
Diagnostica) F



Otomatize kan kulturu-
Hizli Antibiyotik Testleri

* Accelerate Pheno Sitemi

* Otomatize antibiyotik duyarhlik
test platformlari ( BD Phoenix,
VITEK 2)

e EUCAST hizli AST (RAST) metodu \

* Pozitif kan kulturleriden MH
veya MH fastidous agarda
yapilan direk disk diffizyon
metodu (dDD)




European Journal of Clinical Microbiology & Infectious Diseases (2019) 38:471-478
https://doi.org/10.1007/510096-018-03445-3
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@ CrossMark

Rapid antibiotic susceptibility testing in blood culture diagnostics
performed by direct inoculation using the VITEK®-2 and BD Phoenix™
platforms

Steffen Horing ' - Alain Sami Massarani ' - Bettina Loffler’ - Jiirgen Rodel’

* VITEK 2 ve Phoenix karsilastiriimis ‘ ?argﬁrlg;ay'ﬂ 98, Gram-negatif bakterilerle

* 66 Escherichia coli, 7 Enterobacter spp., 5
Klebsiella pneumoniae, 8 Proteus spp., 1
Serratia marcescens, 1 Achromobacter

* Standart koloniden yapilan yontemle  xylosoxidans, 1 Leclercia adecarboxylata, 1
karsilastiriimig Citrobacter koseri, 1 Aeromonas hydrophila,

ve 7 Pseudomonas aeruginosa.

e iki farkli metod uygulanmis.
e Serum seperator tip metodu (SST)
o ki kez santrifiij metodu (2XC)



Table 2  Error rates for conventional AST compared to confirmatory

test
No. of very major  No. of major  No. of minor
errors (%) errors (%) errors (%)
VITEK®-2 5(0.45) 4 (0.36) 10 (0.9)
BD Phoenix™ 6 (0.54) 6 (0.54) 14 (1.3)

* ki sistemin sonuclari arasinda istatistiksel olarak
anlaml farlk olmasa da VITEK 2 ile alinan
sonuclarin daha iyi oldugunu gormiusler

 MALDI-TOF MS gibi hizli identifikasyon yapilan
bir yontemle birlikte kullaniimal

* Ek bir cihaz gerektirmediginden kaynaklari kisitli laboratuvarlarda da kullanilabilir

* Rutinde uzun sureli performansi ve sonuglarin erken raporlamasinin klinik etkisi arastirilmali

Ceftazidime

Meropenem

Ciprofloxacin

Gentamicin

94.5% (91/5)
93.3% (75/5)

91.8% (6/73)
94.5% (5/91)

Table 5 Direct comparison of both platforms for direct inoculation (BSI core panel)
Method  Platform Piperacillin- Ceftriaxone/
tazobactam cefotaxime

SST VITEK®-2  96.7% (3/93) 100.0% (0/88)

Phoenix™ 87.1% (9/70) 97.4% (2/76)

p value 0.038* 0.219 0.766
2XC VITEK®-2  98.16% (92/2) 100% (0/88)

Phoenix™ 95.68% (72/6) 98.7% (1/76)

p value 0.142 0.467 0.517

100.0% (0/96)
94.7% (4/76)
0.041*
100.0% (0/95)
98.7% (1/78)
0454

99.0% (1/95)
96.1% (3/76)
0.329
98.9% (1/94)
96.0% (3/75)
0.328

100.0% (0/95)
96.0% (3/76)
0.092

100.0% (0/94)
98.7% (1/79)
0.460

*Significant p values



Sendromik
Paneller

* Klinik sendromlarla iliskili bakteri
turlerinin ve secilmis
antimikrobiyal direnc genlerinin
saptanmasinin kombine edildigi
testlerdir.

e Kan dolasimi, solunum yolu veya
gastrointestinal sistem
enfeksiyonlari gibi

* PCR and DNA hibridizasyon
temelli bir teknoloiji.




Public Health
England

Otomatize kan kultlri-
Sendromik Paneller

Protecting and improving the nation’s health

Table 7. List of syndromic assays

Commercial assays for the detection
of acquired carbapenemases

Assay Assay Additional Workflow Assay Assay Additional Workflow
coverage* equipment required coverage* equipment required
BIOFIRE® Blood Culture ePlex® BCID-GN panel
Identification 2 / BIOFIRE®
FILMARRAY® Pneumonia MarkD
plus Panel RenMaEE KPC, OXA-48-
like. NDM. VIM N Blood culture sample
IMF; ' ’ loaded in cartridge
Biomeérieux E
BIOFIRE® Sample in
:i(; C,I\IOD)I:AA_\‘;IaI\;I FILMARRAY® FILMARRAY sample
IMP' ' ’ Multiplex Real-Time | buffer then injected in
PCR systems FILMARRAY pouch Verigene® Gram-negative
blood culture test (BC-GN)
Nanosphere Luminex KPC, OXA-48- e Blood culture sample
like, NDM, VIM loaded in cartridge
Sample in Unyvero
Unyvero® Sample tube, sample
tube inserted in the Blood culture sample
Curetis AG KPC, OXA-48- Unyvero Lysator, T2Resistance Panel —— loaded in sample tube
like, NDM, VIM, | None sample tube and like Nisha and reagent tray and
IMP mastermix in the T2Biosystems® : snapped onto
NDM/NVIM/IMP b . :
—I I | —_— Unyvero cartridge, cartridge, inserted in
— T— cartridge in the the T2Dx® Instrument
Unyvero Analyzer




The BioFire BCID2 Panel Menu

GRAM-NEGATIVE BACTERIA:

» Acinetobacter calcoaceticus-baumannii complex
» Bacteroides fragilis™
» Enterobacterales

« Enterobacter cloacae complex

Escherichia coli

Klebsiella aerogenes™

Klebsiella oxytoca

Klebsiella pneumoniae group

Proteus

Salmonella™

Serratia marcescens
Haemophilus influenzae
Neisseria meningitidis
Pseudomonas aeruginosa

Stenotrophomonas maltophilia™

ANTIMICROBIAL RESISTANCE GENES:
« Carbapenemases
IMP*
KPC
OXA-48-like*
NDM*
VIM*
Colistin Resistance
o mer-1*
ESBL
o CTX-M*
Methicillin Resistance
* mecA/C
« mecA/C and MREJ (MRSA)*

Vancomycin Resistance

* vanA/B

GRAM-POSITIVE BACTERIA:

Enterococcus faecalis™
Enterococcus faecium™
Listeria monocytogenes
Staphylococcus

» Staphylococcus aureus

» Staphylococcus epidermidis™

» Staphylococcus lugdunensis™
Streptococcus

» Streptococcus agalactiae

» Streptococcus pneumoniae

» Streptococcus pyogenes

YEAST:

Candida albicans
Candida auris™
Candida glabrata
Candida krusei
Candida parapsilosis
Candida tropicalis

Cryptococcus neoformans/gattii™




Total Laboratuvar
Otomasyonu

 WASPLab (Biomerieux)

» Kiestra (Becton Dickenson)




Total Laboratuvar Otomasyonu




* Ayrica dijital gérinttuleme ve makine 6grenmesi ile verim ve kaliteyi
artirmak mumkun

* Segregation yazilimlari var. Ureme olmayan idrar kiltirlerini
aylrabiliyor.

* Koloni sayimi yapabiliyor
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Benefits Derived from Full Laboratory Automation in
Microbiology: a Tale of Four Laboratories

U Karissa Culbreath,® Heather Piwonka,® John Korver, Mir Noorbakhsh®

“Department of Infectious Disease, TriCore Laboratories, Albuquerque, New Mexico, USA

sDepartment of Microbiology, Willis-Knighton Health Systems, Shreveport, Louisiana, USA

Department of Microbiology, Hamilton Regional Medicine Laboratory Program, Hamilton, Ontario, Canada
dDepartment of Microbiology, Sutter Health Shared Laboratory, Livermore, California, USA



TABLE 1 Laboratory instrumentation and workflow overview

Condition

Instrumentation or workflow overview for:®

WKL

TC

HRMLP

SHSL

Pre-FLA instrumentation
Post-FLA instrumentation

Specimen processing

Culture workup

Specimens/collections
processed by WASP/FLA
(percent of laboratory
volume)

Segregation algorithms

Years between pre-and
post-FLA analysis

None

2 WASP, 1 track line, 3
incubators

Pre-FLA, 24/7 with 70% of
volume processed off-
site; post-FLA, 24/7 with
100% volume
processed on-site

Pre-FLA, 08:00-19:00;
post-FLA, 24/7

Urine, MRSA, ESwab, GBS,
body fluid, positive
blood culture (879% FLA)

No

None
1 WASP, 2 incubators

Pre-FLA, 24/7; post-FLA,
24/7

Pre-FLA, workup 07:00~
00:30; post-FLA, 05:30-
02:30

Urine, MRSA, ESwab,
respiratory, GAS, body
fluid, disc diffusion AST
(909% WASP; 81% FLA)

Yes: urine

None

2 WASP, 1trackline, 3
incubators

Pre-FLA, 24/7; post-FLA, 24/7

Pre-FLA, 08:00-17:00; post-
FLA, 08:00-23:00 (positive
blood cultures: 24/7)

Urine, MRSA, VRE, GAS, CSF,
positive blood culture
(88% WASP; 80% FLA)

Yes: urine, MRSA, VRE,
MRSA/VRE biplate
8

2 WASP

3 WASP, 2 track lines, 6
incubators

Pre-FLA, 24/7; post-FLA,
24/7

Pre-FLA, 24/7; post-FLA,
24/7

Urine, MRSA, GAS, GBS,
body fluid, stool
(96% FLA)

Yes: urine, MRSA

3

YWLK, Willis-Knighton Laboratory; TC, TriCore Reference Laboratories; HRMLP, Hamilton Regional Medicine Laboratory Program; SHSL, Sutter Health Shared Laboratory;
WASP, Walk-Away spedmen processor; FLA, full laboratory automation; MRSA, screening culture for MRSA; GBS, sareening culture for group B Streptococcus; GAS, screening
culture for group A Streptococcus; AST, antimicrobial susceptibility testing; VRE, screening culture for VRE; ESwab, specimens collected in ESwab devices; CSF, cerebrospinal

fluid.



TABLE 2 Pre- and post-FLA metrics

Pre-FLA

Post-FLA

Total labor Specimen vol: Specimens/FTE Labor cost/

Total labor Specimen vol:

Specimens/FTE Labor cost/

Lab and metric® FTE cost/day ($) peak day (productivity) specimen($) FTE cost/day ($) peak day (productivity) specimen ($)
WKL
Processing 29 31781 222 77 1.43 2 219.18 325 163 .67
CultureWorkup 5 95890 222 44 432 4 76712 325 81 2.36
Total 79 1,276.71 222 28 N 6 98630 325 54 3.03
TC
Processing 7 1,15068 872 125 1.32 4 65752 1,083 271 0.61
CultureWorkup 9 2,219.18 872 97 2.54 12 2,79451 1,083 90 2.58
Total 16 3,369.86 872 55 3.86 16 3,45203 1,083 68 3.19
HRMLP
Processing 5 82192 957 191 0.86 7 1,150.68 1,565 224 0.74
CultureWork up 18 4,43836 957 53 464 17 4,191.78 1,565 92 2.68
Total 23 5,26027 957 42 5.50 24 534247 1,565 65 3.41
SHSL
Processing 13 231507 1,125 13 2,31507 1,648
CultureWork up 17 5,775.34 1,125 235 7,72062 1,648
Total 8,090 41 365 10,03569 1,648

laboratory assistant.

“Some laboratories provided actual FTE salaries while others

erred touse ana

FTE: full time equivalent number
Verim artmis, is glici maliyeti dismus

| average of $90,000/year for a clinical laboratory




TAT Frequency Distribution with WASP and FLA

70%
. 60%
&
3 s0%
3
 a0%
£
S 30%
& 0%
o
X 10%
1218 hr  181-24hr | 24.1-36hr  36.1-42hr = 42.1-48hr = 481-84hr  >84.1hr
—le=Pre WASP 2015 1% 15% 41% 3% 12% 26% 2%
el WASP 2015 1% 21% 34% 2% 16% 24% 2%
wili==FLA 2016 0% 30% 28% 4% 13% 22% 3%
=LA 2018 0% 58% 3% 9% 17% 12% 1%

FIG 1 Turnaround times for TC through evaluation period. PreWASP 2015, no automation in the clinical
laboratory; WASP 2015, initial implementation of the WASP alone; FLA 2016, initial integration of FLA; FLA
2018, implementation of algorithm-assisted FLA.
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Evaluation of WASPLab Software To Automatically Read
chromID CPS Elite Agar for Reporting of Urine Cultures

Matthew L. Faron,® ©©Blake W. Buchan,>P Hasan Samra,® Nathan A. Ledeboerap

aMedical College of Wisconsin, Milwaukee, Wisconsin, USA

bWisconsin Diagnostic Laboratories, Milwaukee, Wisconsin, USA
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FIG 3 Distribution of time of result differences for negative and positive specimens between standard of care, manual CPSE, and software analysis. Significance
was determined by a 2-tailed paired Student’s t test (*, P = 0.046; **, P < 0.001).



TABLE 1 Performance of WASPLab software compared to manual read for 10 or more

colonies

No. with result ofe: % (95% CIl) for measure of:
Analysis MP/AP MN/AN MN/AP MP/AN Sensitivity Specificity
Real-time results 1013 396 @ 2 99.8 (99-100)  69.9 (66-74)
Postdiscrepant analysis 1,013 485 2 99.8 (99-100)  90.0 (87-92)

aMP/AP, manual positive/automation positive; MN/AN, manual negative/automation positive; MN/AP, manual
negative/automation positive; MP/AN, manual positive/automation negative. n = 1,581.

TABLE 2 Discrepant analysis of manual-negative/automation-positive specimens

Discrepancy category No. of plates
Counting microcolonies 116
Counts near the limit of detection 43

Counts with a >50-CFU difference 11
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Evaluation of EUCAST rapid antimicrobial susceptibility testing
(RAST) for positive blood cultures in clinical practice using a total lab
automation
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Abstract

Our objective was to evaluate EUCAST’s ‘rapid antimicrobial susceptibility testing’ (RAST) directly from positive blood culture
that delivers antimicrobial results within 6 h for Staphylococcus aureus, Enterococcus spp., Escherichia coli, Klebsiella
pneumoniae and Pseudomonas aeruginosa, using total lab automation. Zone diameters from RAST were compared with MIC
results. Furthermore, its influence on time to report was investigated. RAST was performed to all positive aerobic and anaerobic
blood culture bottles by subculturing them, i.e. onto Mueller-Hinton agar and adding six antibiotic discs covering Gram-negative
and Gram-positive therapy (cefoxitin, ampicillin, vancomycin, piperacillin/tazobactam, meropenem and ciprofloxacin). RAST
was automatically imaged after 6 h. Zone sizes were measured using a TL A software tool and interpreted according to EUCAST
clinical breakpoints. Bacteria were identified using MALDI-TOF MS and MIC results were determined using Vitek2 panels.
Categorial agreement between agar diffusion and MIC results was investigated. Additionally, time to RAST and time to Vitek
were compared for 100 isolates (20 per species). Between November 2018 and April 2019, 3313 positive mono-bacterial blood
culture bottles were collected of which 894 bottles with RAST-validated species were investigated. Among these bottles, 2029
individual antibiotic measurements were compared with MIC results from Vitek2 and 14 very major, 28 major and 12 minor
errors were found. A median reduction of 17:30 h in time to report was observed. Introduction of RAST with automatic TLA
imaging function could reduce time to report by 17:30 h. Excellent accordance between zone diameter and MIC results,
particularly for cefoxitin, vancomycin and meropenem, was observed, but drawbacks due to ATU were seen.

RAST- S.aureus, Enterococcus spp., E.coli, K.
Pneumoniae, P.aeruginosa 6 saatte
degerlendirmisler

Gr(+) ve Gr(-) kapsayacak sekilde bir plak
dizenlemisler

Sefoksitin, ampisilin, vankomisin,
piperasillin+tazobaktam, meropenem ve
siprofloksasin disklerini yerlestirmisler

Zon caplari 6lcimu TLA yazilimi aracihigiyla
6.saatte yapilmis

VITEK 2 panellerinin sonuclari ile kategorik
uyum arastiriimis

Ayrica 100 izolat icin sonug verme sureleri
karsilastirlmis



)

Time to telephone

Incubation
of
blood

culture
) Time to Vitek

: )

Raporlama ortanca degerini TLA otomatik gortuntuleme sistemini kullanarak 17:30
saat azaltabilmisler (Baska hastanelerden gelen 6rnekler dahil)




Fig. 1 Images of RAST plate of methicillin-resistant Staphylococcus cefoxitin (FOX) is measured with 11 mm. According to the EUCAST
aureus (MRSA) without (left) and with (right) measured inhibition zones zone diameter breakpoints for RAST directly from blood culture bottles,
automatically taken with the photo lab function of the total lab automation this zone diameter is within resistant category and, hence, indicates an
(TLA, BD Kiestra™) at the Department for Infectious Diseases at the MRSA

University Hospital Heidelberg, Germany. The inhibition zone for

Hizli ve glivenilir antibiyotik duyarhlik test sonucu
verme hedeflerine ulasmislar, 6zellikle MRSA, VRE ve
CRE i¢in

 TLA ile kombine edilmis RAST’Iin hasta
yararina oldugu kadar kan kultara
prosedurlerini de hizlandirdigini séylemisler



Sonuc

* Mikrobiyoloji laboratuvarlarinda otomasyon son 10 yil icinde cok
hizlanmis durumda

* Bu durum sonuclarin kalitesini artiyor
* Ayni zamanda sonuc¢ verme surelerini de kisaltiyor

* Ancak, hizli sonuclarin hasta yonetimine katki saglayabilmesi icin
Antibiyotik stewardship mutlak gerekli

* Degisim devam ediyor. Makine 6grenmesi ve yapay zeka uygulamalari
ile tim laboratuvar sureclerinin giderek daha da otomatize olmasi
kacinilmaz gézukuyor



N LZ 2

TESEKKURLER...



