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= Kan akimi enfeksiyonlari morbidite ve morbidite#

= Uygun olmayan AB tedavisi: En énemli prognostik faktor
« Uygun ampirik tedavi 1 saat iginde baslanmali
* >%30 hasta: Uygun olmayan tedavi almakta




Etken spektrumu dinamik.....

1990Iar:

= Enterobacteriaceae ¥
= Gram (+) koklar #

2000 sonras::

= ESKAPE
= CRE (karbapenem direngli Enterobacteriaceae)
= Karba direncli Acinetobacter

2015 sonrasit:

= CRE (karbapenem direngli Enterobacteriaceae)
= Karba direncli Acinetobacter



Antibiotic Resistance: From the Bench to Patients

Marié Gajdacs "* and Fernando Albericio >3

Table 2. Current list of ESKAPE pathogens.

Pathogens

Enterococcus faecium

Staphylococcus aureus
(Stenotrophomonas maltophilia)

Klebsiella pneumoniae
(Clostridioides difficile)

Acinetobacter spp.

Pseudomonas aeruginosa

Enterobacter spp.
(members of Enterobacterales)

From ESKAPE to ESCAPE,
From KPC to CCC

on a “CCC” strategy, aiming at carbape-
nemase-producing Enterobacteriaceae,
C. difficile, and Candida species.

% W




Cok farkli etkenler gormeye basladik...

Enfeksiyona yatkin hasta gruplar: ¢ %

Mikrobiyota lyeleri goz ardi edemiyoruz...

= Etken olabiliyorlar




Etkenlerin hizli ve dogru
tanimlanmasi...




Timeliness of antibiotics for patients with sepsis and septic shock

\inga’, Prabath W. B. Nanayalkkara'
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Kan kultiura
Hala Altin Standart
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I Blood Culture Set #1

Kan kiiltirinden
tanimlama ve duyarlilik igin kullanilan
standart yontemler nedir?

Blood Culture Series

A
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Blood Culture Set #2 '

A

Kan kiltird sonuglarini
etkileyen en 6nemili
faktor alinan kan
miktaridir:

40-80 ml
2-4 set
kan kiltiru
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CONVENTIONAL BLOOD CULTURE

Blood cufture Automated blood

NN Kan kiiltiri SINYAL verdikten sonra

When a blood culture is positive,
the morphology and staining characteristics of
the pathogen can be determined through
Gram staining.

Genus/species ID Antibiotic Susceptibility Testing

Gram staining and

st "
pure subculture Wi Fk"bﬂﬂE’I al assays

Biochemical assays

samples culture system
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Morphotype No.  TTP, hrs
= |  (average)
GPC ; _3_1 ! 1&3
GNB 62 223 =
i Identification

L < ‘-‘ £ i y
0y ,,_‘;" ‘ 4 > &
sthr_ - . a
Time to positlve Al
(TTP, average) upcuiture
22.0 hrs 18-24 hrs

Kan kiiltiri SINYAL verdikten sonra

identifikasyon ve duyarlilik igin

24-72 saat




Kan kiltiru: Hala Altin Standart
AMA

= Etkenin saptanabilmesi igin en az 24-48 saat gerekli
= Nazl bakteriler KK ile saptanamiyor

= TAT: Uzun
= Duyarhilik: disuk
= AB kullanimi varsa: Duyarlilik daha da azalir

¢

= Yeni yontemler gerekli

¢

= Ama bunlarin klinik ve ekonomik etkileri neler?






Yeni yaklasimlar neler?

Ureme sinyali alinan Direkt kandan
kan kiltirt sisesinden



Pozitif sinyal veren Kan kiltiri
siselerinden tanimlama

o MALDI-TOF MS
eFlor'escm insitu hibridizasyon

e Mikroarray
s

NA amplifikasyon



Tam kandan tanimlama

o NA amplifikasyon

e T2 magnetik rezonans

o Metagenomik




Pozitif kan kiltiurinden
direkt tanimlama



Pozitif KK sisesinden
tanimlama

@D MALDI-TOF Ms

VnTes mxue
mamx+anaye

Depositon target



TIME (min)
‘Workflow step ~ Bizolat = 24 izolat 96 izolat
Application on plate 1 5 16

Application matrix 1 3 10 o
Drying 2 2 /4

Read in system 5 12 43 .

Ve to hedil Dakikalar...

{VTOTAL 9 29 76







Matrix Assisted Laser Desorption

Tonization-Time of Flight/Mass Spectrometry
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Ucus tupd
TOF: Analitlerin

detektore ulasma zamani
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Mikroorganizma tanimlamalarinda gelisme

= Konvansiyonel yontemlerle fanimlanmasi

zor olan m.o.lar tanimlanir

=Yeni veri tabani olusturmak igin: Yeterli

sayiya ulasmak gerek




Positive blood
cultures

-

Microbial colonies
grown on agar

Peptides

.

A

Positive blood
cultures

-

Urine samples

N

Amplified DNA

Mass spectrometer

MALDI-TOF MS
-
PCR-ESI-QTOF MS

Isolate identification

R

Antibiotic resistance detection

Antibiotic
hydrolysis
product Antibiotic
M

PCR amplicon identification

AGAGTACTCAGTGATC




1) Katr besiyerinde kisa inkibasyon m.g. lireme L I - -
: Microbial colonies
Ucuz ve basit Sxciteeblcca

6r (-) igin: 2 saat 1
Gr (+) igin: 6 saat ﬁ

e
Anaerop basarisiz: 4-6 sa %50 tanimlama | -
2) Direkt kan kiltird sivi besiyerinden tamimlama | ““' il
Lizis, santrifiigasyon, fitrasyon, protein -
eks’rraksuyonu Prsttive liad

Bruker SepsiTyper®

bioMerieux Vitek®MS Blood Culture kits



Pozitif KK sisesinden o
fenmien MALDI-TOF MS

MicroScan MALDI-TOF MS
/
s> G > A »
A
. Blood seeded in e w
: culture media ncubation 24h a ia o
. 37°C and 5 % CO2 Identification
g /
- -
Blood seeded in
Boold culture bottle culture media Incubation 2-6 h
- at 37 C MALDI-TOF MS
‘Tf e I -
| l ( ..... > Miltl:roorganism | l \" ----- - \ ,‘ ----- > I » ~30-40 minutes
i pellet 5 = =7 Formic acid/aceto- o
' Cell lysis nitrile extraction
Centrifuged at buffer L

4,500rpm for 7 min Identification



M Tested

Identified to
genus level
- W |dentified to
| species level
20 -
O -

TOTAL GNB  GPC Yeast
= Duyarhlik ve 6zgiillik yiksek

Gram (-)lerde en iyi &
Mayalarda ve anaeroplarda basar: disiik <& -
= Polimikrobiyal: ¥ c @ .

= Nazli bakteriler: ¥




;(«\/ Direkt kan kiltiri sisesinden

MALDI-TOF ile fanimlama yapmak

\\ ne kadar sire kazandumyor’w




& sufficient colonies;
Y 1 pl 70% formic acid air dry;
Blood cultured onto o e 'CA ai I
.g: Mi.ou Incubation 18-24h at o \ -
- T I MALDI-TOF MS analysi
&
| -
!'.4
Positive BC Repeat
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v i i " . Mixed for 3-55; -
200p1. BC Mixed for 3-5s; in Discarding the , , .
s Incubation 2 min at o . ax s supermnatant \ Incubation 2 min at 12,000 rpm, 2 min
1: room temperature s I room temperature
— o

Tml 0.2% Triton X-100 10 ul 70% formic acid;

.\oﬂoo 10 sl acetonitrile
| The opti 6& )-20min) |

Front Cell Infect Microbiol. 2021; |1: 632679.




Blood culture
bacterial pellet

Gram staining =) <1ih
> 100% accurate

MALDI-TOFMS == =<1h

pr—

> 99% accurate




Pozitif KK sisesinden

0 Floresan insitu hibridizasyon

tanimlama
Maldi Sepsityper™ Reference method QuickFISH*
Staphylococcus and'or Enterococcus
| Spe— Gram-Negative
= Blood c:.:hum;
= a) All positive 122k a) Gram-positive
- blood cultures ® @ coccr mn chuster
\5— @3 < SOV 3
S = o
: acid b) Gn:;ym ¢
)1h l )05 h
| > 19
- 05k
| Prebminary 6.7 h
@ Final 18-24 h
| L

’ |_} Sy ._.;. ’ l,-, {!
- . - : 4 -;. - - -

Tumnaround time: 2
Blood culture < 05-1h Prebminary: Blood culture +6-7h
Fmal Blood culture + 18-24h

= Gram boyama sart
= Hedefe 6zqgi floresan isaretli prob
= Floresan mikroskop degerlendirme
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Once a blood culture turns positive
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90 min.

Gram stain is performed
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based on the results
the appropriate PNA FISH test is selected

K. prhewmoniae

£ aeruginosd




Direct genotypic Turn around time FDA sensitivity and
or phenotypic hands-on fime specificity information
Manufacturer, resistance throughput limit {in comparison with
assay Methodology Organisms panel information of detection (LOD)? culture)® Advantapes Drawbacks
OpGen, AdvanDy, HSH using PNA Bacteria Mona 20=-25 min . panel
QuickFISH BC probes to Staphylococeus 5 min hands on time Qu ickFISH rmation
Assays for organism-specific  aureus, CoNS 1 sample processed at a time
Staphyiococcus, ribosomal BNA  Enterococcus faecalis LOD: 1-4.5 » 10° CAU/mML ate MSSA from
Enterococcls, sequences other Enterococe 20' 30 de
Gram-negative foliowed by E coff P agrugingsa, sidentified as
examination by K. pneumoniae Panel: sinirh mo
fluorescence in occur with mixed
miCroscopy c th prolonged times
Direncg saptamaz 1en collection and
OpenGen, AdvanDx, FISH using PNA Fungi None 30 min panel
Yeast Traffic Light  probes to C. tropicaiis, b min hands on time MRSA/MSSA Clyr'lml YO k rmation
PNA FISH Assay organism specific  C. albicans and 1 sample processad at a time .
for Candida ribosomal BNA C. parapsilosis, LOD: 1 % 10° CRU/ML C .glabr'a’ra/ krusei ayrimi yok distinguish betwaen
sequencas C. glabrata and e . parapsiosks or
followed by C. krussi between C. giabrafa and C. krussf
examination by
fluorescence
microscopy
OpenGen, AdvanDy, FISH using PNA Bacteria None PNA FI SH Limited organism panel
PNA FSH BC probes to 5. aureus, CoNS No resistance Information
Assays for organism specific £ feacalis, other Low throughput
S. aureus/CoNS, ribosomal RNA Enterococc 90 dClk Does not differentiate MSSA from
E. feacalis/OE, sequences E coli P gerugingsa MRSA
Gram-Negative followed by Panel; sini r.h SGYIdG mo False negatives can occur with mixed
and Canaida axamination by  Fungl cuitures
fluorescenca . albicans andfor . Micrococous may be misidentified as
microscopy C. parapsilosis, Di reng sap’ramaz Staphylococels
C. glabrata and/ 5. anginosus may be misldentified as
or G. krussi, and i - i 2 Enterococcus
C. tropicalis M kr'o kOk S*Gf IO kOk ) The test does not distinguish between

C. altwcans and C. parapsiiosk or
between C. glabrata and C. krusef

S.anginosus-Enterokok?

(C. tropicalis); Sp: 100%



Accelerate Pheno™ System

.

oot =
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o

System Module Kit
* 1-4 module(s) * Automated pipetting robot « 48 flow-channel cassette
« Control &Analysu} PCs » Digital camera » Reagent cartridge
* Touchscreen monitor + Custom microscope « Sample vial
P Specimen Prep i Identification MIC Susceptibility
ol 1y
Q — . v
ey v )
L —
] + + +‘ | >
E RBC Lysis Filtration Immobilization FISH Probes Microscopy Imaging

= Otomatize
= Tanimlama (FISH) + antibiyogram (otomatize dijital mikroskop)
= Kan kiiltiri pozitif sinyal verdikten sonra 7 saat iginde sonug
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= VME: Bazi BL'larda (pip-taz, 3/4. sefalo
= P.aeruginosa: sonuglari iyi degil

Kiebsiella spp.
K. oxytoco

K. pneumoniae

Enterobacter spp.

E. cloacae

E oerogenes

Proteus spp.
P. mirabilis

- g
E‘ 3 P. vulgaris
i &
8 o
* ]
- L]
L d L]
L .
. L]
o L
L]
Candida albicans @
Candida glabrata ©

Citrobacter spp.

C. freundit
C. koser)

CNS spp.
. COpitis

epidermidis

hominis

lugdunensis

S
S
S. haemolyticus
S
S
S

warneri

Streptococcus spp.

Y

. gallolyticus

nhn n n n

agalactiae

mitis

oralis

. pneugmoniae




Direct genotypic Turn around time FDA sensitivity and
or phenotypic hands-on time specificity information
Manufacturer, resistance throughpurt limit {in comparison with
assay Methodology Organisms panel information of detection (LOD)? culture)® Advantages Drawbacks
Accelerate ASH using PNA Bactera Fhenolypic 90 min fidenfification) Bacteria Only platform to Limited organism panel
Diagnostics, probes to 5. aureus, Provides 65N (AST) Sa (5. aureus): 97.9%; Se provide MIC- Does not provide genotypic resistance
‘Accolarata organism specific 5. fugdunensis, MIC-based 2 min hands on time (S. lugdunansis): 97.5%; based resistance information
BHERGTESEBENE  ribosomal BNA CONS, E fagcalis,  resistance 1 sample processed atatime  Sa (CoNS): 95.3%; Se information Low throughput
followad by E. faecium, information LOD: 1 = 10* CRWmL (E. faccalis): 97%; Se (rather than Time lag (b h) between provision of
antimicrobial (rapineoani] dociyml- 08 28 50 resistance genes organism identification and AST
susceptibility : information that 5. preumoniae not differentiated from
testing by Hime Accelerate PhenoTest ginosa): may not corretate other Strapiococcts spp
lapse record . . .. . nannij): with phenotypic No AST for Candida or Streptococeus
nﬁfmm o MIK belirleyen tek sistem (fenotipik direnc) i m;-lz mgiﬁfﬁngg}m spp
. : 97.3%; Overcalls resistance to Ceftazidime
Candida, Streptokok spp: AST yok hp.): and Cefapime
spp.): Too little data to determine sensitivity
Tammlama: 90 d(lk BCler for Daptomycin resistance
False negatives can occur with mixed
00% cultures

AST: 6.5 saat
Panel kisith i

Pnomokok-diger Strep ???

———

s —
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Pozitif KK sisesinden
tanimlama

= Verigene™ system (Luminex, USA)

Mikroarray

Species

Staphylococous aureus
Slaphylococcus epidenmiais
Stapnylococcys lugdunensis
Streptocorcus agslachse
SHaptaconcus pneumoniae
Straptococcus pyogenes
Enterococcus faecalls
Enteracoccus faecium

Group

Streptococtus anginosus

Gram-Positive Blood Culture Test
(BC-GP)

Genus

Staphylococaus spp.

Slreplo0oCeus spp
Micrococcus spp

Lstens spp.

Resistance

mecA (methicilling
vana (vancomycin)
vang (vancomycan)

Gram-Negative Blood Culture Test

(BC-GN)

Species

Escherlchia coli*
Klebsiela pnewnoniae
Klehsieila axytoca
Pseudamonas 3erupnoss
Seratia marcescanstt

Genus

Acineiohacter Spp.
Citrobacter spp,
Enl&rabacter Spp
Proteus spp.

Resistance

CT¥-M (ESBL)

IMP [Carbapenemase)
KPC (carbapenemase)
NDM (Carbapenemase)
OXA (carbapenemase)
VIM (carbapenamase)




Verigene solid-phase microarray.
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Direct genotypic Turn around time FDA sensitivity and

or phenotypic hands-on time specificity information
Manufacturer, resistance throughpurt limit {in comparison with
assay Methodology Organisms panel information of detection (LOD)? culture)® Advantages Drawbacks
Luminex MBABERE  Rapid microamay-  Bacferia Genotypic E.ﬁ h Bactaria Provides genotypic Urm‘-teﬁ mgmsm panel (includes no
GP Blood Culture  based detection 5. aureus, Mathicillin . o —— e — yroets)
Azsay of specific nuclelc S fugdunensis, vanco VE RIGE NE iect rare mecC variants
acid targats CoNsS, (vand a Found time than

i anfy g TAT: 2-2.5 saat g assays
5pp., be mislidentified as
S. pneumonias, . . .
= ——— Quu;kFISH, Accelerate Phone kiyasla biraz daha I
S. agalactiae, genis panel
. angingsus, group
E faecalis Mantar paneli yok
E_ ifae_m'um.
HISTENE SO0, S.pneumoniae/S.mitis/oralis
Luminex MBHGERE  Fapid microarray-  Bacfenia Ganotypic: Ef L. . panel (includes no
GNBiood Cultre  based defecion £ coli K oxyfoca,  (CTX-M), Genotipik direng (+) ;
Assay of specific nucleic K. pneumonias, Carbapend ind time than

acid targets Protaus spp. ko, veg = Gr(-): KPC, IMP,NDM, OXA, VIM, ESBL (CTX-M) Jassays

Enterobacterspp.,  NOM, OXA Iguished from
Citrobactar spp., VIM) +): 3

Acinetobacier GI"( ) mecC YOk 8 can occur with mixed
5pp., P aeruginosa - Sp(Acinetobacterspp). - per reader (though cultures

98.2%; 5a (F aeruginosa): at Increased cosf)
97 .6%; Sa (CTX-M): 98.7%;

& (OXA): 95.3%; Sa (KPC):

100%; Se (NDM): 100%;

Se (IMP): 100%; Se (VIM):

100%: Sp: 99.4%—100%




Pozitif KK sisesinden o
| . NA amplifikasyon

FilmArray®
(BioFire Diagnostics, Salt Lake City, USA)

= Nested multiplex PCR
= DNA is analyzed through melting

curves

) ¢

TEK
PANEL

“Indicates a new taget an the BioFre BAI02 Pand



Direct genotypic Turn around time FOA sensitivity and
or phenotypic hands-on time specificity information
Manufacturer, resistance throughput limit (in comparison with
assay Methodology Organisms panel information of detection (LOD)* culture)® Advantages Drawbacks
BioFire, (FliMARMEY  Multiplex real-ime  Bacten Genotypic 1h Bactaria Expanded organism  Carbapenem genefic resistance
Blood Cuture PCR followed by S, aureus, Methicillin 2 min hands-on fime S8 (5. aureus): 98 .4%; Sa panal Information limited to KPC
\dentification high resolution Sireplococcus (mecA), May process up to 12 (Staphylococel): 96.5%; S8 Provides genctypic Does not datect rare mecC variants
Pansi melting anatysis Spp. (S. agalactias,  vancomycin samples at a time (Strepiococed): 97.5%; Se resistance Does not provide Enferococciis
to identify S. pneumoniae, (vanAfvang), depending on number of (Enferococcus). 97.7%; S8 information (but species identification
multiple bacterial and 5. pyogenes), and bays per fower _ (L. monocytogenes): 100%; limited) Enferncocous may be misidentified as
and yeast Enterococeus, carbaperems  LBDIEAZ < 107 =05 x10®  So (4 baumanni} 100%;  Throughput can be Staphylococcus
nucleic acids and L monocytogenes,  (KPC) CRWmL Se (E cloacae complex): enhanced by using £ aerogenss, 5. marcescans and
. 97 .4%; Se (E. coll: 98%; an instrument with Raoultelia omithinolytica may be
Fil mArray Se (K onyioca)l: 92.2% Se multiple bays and misidentified as K, pneumoniae
(K pneumonias): 97 1%; towers (fhough at  False negatives can occur with mixed
= TAT: 1 saat S (Proteus): 100%; Se increasad cost) cuifures

= Genis Panel

= Digerlerinde yer almayan

= Candida auris dahil

= Genotipik direng (+)
= Gr(-): KPC, IMP,NDM, OXA, VIM, mcrl
= Gr(+): vanA/B, mecA/C

(5. marcascens): 98.7%; Se
(H. influenzash: 100%; Se
(N. meningitiaisy: 100%; Sa
(P aemiginosa) 98.1%

Fungi

Se (C. albicansy. 100%; Se
(C. giabrata), 100%; Se
(C. kruss): 100%; Se
(C. parapsiiosisy:100%; Se
(C. tropicalis). 100%; Sa
(mecA): 98.4%; Se
(vanA/ vanBy: 100%;
Se (KPC): 100%; Sp:
99.1%—100%



ePlex® BCID Panel:

( CAPTURE PRONEY
| PRLASMIMALLID
\, 10 TWi GOLO
. RICTRODEY

~ .

—

NA extraction, PCR amplification
Detection via GenMark's proprietary eSensor® technology.

Sample loaded by the operator into the cartridge, which is then
inserted into the instrument for processing.

GenMarks proprietary eSensor technology is based on competitive
DNA hybridization and electrochemical detection (highly specific)

—— ecrone gna!

-_ Sockgrousa Ciarrent

copture
Prodoe

potient '

DNA

ot 4 P
4 QOLD [ICTRODE \#\\ vOoLIAGH

2 The solution is pumped through
the cartridge’s microfiuidic chamber
and the target DNA/signal probe
complex completes the reaction with
the pre-assembled capture probe

CURRENT MANOAMFY

1 The target DNA is mixed with

the signal probe solution. If the
applicable target DNA is present,
hybridization 10 the signal probes
occurs immediately

3 Voltage is swept across
each electrode and target
DNA is analyzed by
electrochemical detection




ePlex” BCID-GP Panel ePlex" BCID-GN Panel ePlex” BCID-FP

Gram-Positive Organisms Gram-Negative Organisms Fungal Organisms

Socits sublils groc " i oy identification of bacteria and fungi
i L D ol vty - as well as AB resistance genes

£

L

| (8

CADICTEND O

Enterococus faecalis Erterobacts Oloacae Conmgiex Candhcly QuiNierrnoeV ‘
Enterococous faeckam Escf i OO vk kely

Lactobaciius F NT1 orestun tfa Rruse

02 = within ~ 1.5 h
i e of BC bottle positivity,
ot o g As much as 15-30% of (+) BC may be due to contaminants
e T T ot which can result in continuation of unnecessary ABs

rapidly differentiation:contaminant/true inf, enabling

| rapid de-escalation and discharge of patients with a BST
Resistance Genes Resistance Genes .
CTX-M 2-3 days earlier than conv. methods.
pe e Common contaminants included on the ePlex® BCID-GP
NDM panel but not on most competitor's panels include:
Pan Targets | e » Bacillus subtilis
' £ « Corynebacterium

Pan Targets

Ban CranPoditivg Cutibacterium acnes
Micrococcus
Lactobacillus

Pan Candids




Direct genotypic Turn around time FDA sensitivity and
or phenotypic hands-on time specificity information
Manufacturer, resistance throughput limit {in comparison with
assay Methodology Organisms panel information of detection (LOD)® culture)® Advantages Drawbacks
GenMark Multiplexed PCR Bacteria Genolypic B0 min Bactenia Very expanded Relatively low sensitivity for
Diagnostics, identification of  Baciilus cereus group, Methicillin 2 min hands-on ime Se (Bacilius cereus group): organism paned Corynebacterium spp.
‘&Plex BCID-GP multiple bacterial B, subfilis group, (mecA, mecC), May process 3,6, 12, 18, 98.3%: Se (B. subtilis Provides expanded  Lower sensitivity for vand dataction in
nucleic acids and ~ Corynebacienum, Vancomycin P| pacalls (B8 %)
select genetic G. acnes, (vanA, vanB eriex legatives can occur with mixed
determinants Enterococcus Ures
of antimicrobial spp., E faacals, Tanimlama: 90 dak
resistance via E. faacium. _
— Direct genotypic COk genis Panel
or phenotypic
- R S SRS - e Anaerop (Bacteroides, Fusobacterium) b
GenMark Multiplexed PCR Bactera Genolypic jGeur with mixed
Diagnostics, identification of A baumanni| 8. fragils, ESBL (CTX-M), Kontaminantlar dahil:
h multiple bacterial  Gifrohactar spp., Carbapanem
nucleic acids and £ sakaraki (KPC, INF, .
select genefic Entorobacter pon- NDM, OXA, * Corynebacterium
dftﬂni]'jiﬂ_aﬂgl cloacae comple), VM) * Bacillus subtilis
I E cloacas, £ ool . .
ey F,fmmm s Cutibacterium acnes
compefitive H. influenzs, * Micrococcus
el acid K oxytoca, .
using a sandwich A1, morgani., C. auris , Fusarium, Rhodotorula, Cryptococcus
assay format N. meningiids,
Proteus spp., . . .
P mirabills, Genotipik direng (+)
F asnigingsa,
Safmonala spp., .
ap s 6r(-): KPC, IMP,NDM, OXA (23, 48), VIM,
5. MarCasrens,
. maltoptila, Pan Gr(+): vanA, van B, mecA, mecC
Gram-positive Pan
Candida — — -
GenMark Multiplexed PCR Fungi None a0 min Fungi Very expanded Mo rasistance information



FDA-cleared multiplex blood culture panels include
= BioFire FilmArray BCID Panel

= GenMark ePlex BCID-GP, FP, and GN panels,

= Luminex Verigene GP,GN Blood Culture tests

= Accelerate Pheno

Farklhiliklar:

= D: %81-100; O: %100
= TAT: 30 dak-3 saat
= Kan miktari degisken
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Direkt kandan
Molekiiler yontemlerin kisithliklar: neler?

= Ornekteki bakteri yiikii cok onemli
= Kanda PCR inhibitorleri (+)
= Patojen DNA's: digiik miktarda ama tam
kanda insan DNA'sI fazla. «High Background»
\ 4

Duyarlilik 6zgdllik disuk
= Cogu kitin FDA onay! yok



Tam kandan tanimlama

o NA amplifikasyon

Magicplex™ system (Seegene, 6.Kore)

=Multipleks Realtime-PCR
=1 ml kan

“Duy ¥ (%29-47); Ozg:# (%95)



Amplification

Amplicon Bank 1.
Gram (+) bacteria / DR
3 Gram (+) bacteria

3 Drug resistance markers

Amplicon Bank 2.
Gram (-) bacteria / Fungi
12 Gram(-)bacreria

& fungi

Screening: ’7

> 90 pathogens +
only 3 res gene

vanA vanB
mecA

Magicplex™ system

Screeening

Gram (+) bacteria Screening

Gram (-) bacteria /
Fungi Screening

Gram (-) bacteria-A
Gram (-) bacteria-B
Fung

Identification

D1. Streptococcus spp. D2. Enterococcus spp.

igecalls

1D3. Staphylococcus spp.

ID4. Gram (-) bacteria-A ID5. Gram (-) bacteria-A
P aeruginosa S marcescens
ID7. Gram (-) bacteria- B

ID9. Fungi

Further identification of 27 pathogens
detected within 30 min
with no additional amplification




150 min  Nucleic acid Isolation

150 min

30 min

:
TAT ~6 hr

Magicplex PCR

Screening

Identification

Analysis of Result

Fresh Whole Blood sample v
|

i i Pre-treatment ] Blood Pathogen Kit™

1
Nudleic Acid Isolation ] SEEPREP12™ j:

- »

P Amplification g i
) I

r~ 4 )

Screening Real tame FCR
(GPB, DK, GNB/Fungi) |

-@l';,_" 1m

GPE’ [ GNB/Fungi Magicplex™ Sepsis
7 | Real-time Test

L

Streptococcus spp. GNB-A
(+) e o
Enterococcus spp. GNB-B | ‘
+) ID 2 (+) D6, 7
Staphylococcus spp. [ 1o 5 Fungi | ID8,9
e (+) (+) il
* GPB - Gram(+) Bacteria
*» GNB - Gram(-) Bacteria
~ «Example of result s+« DR - Drug Resistance
M Whole rocess Control  Whole ocess Contral  Whole Process Control
HiX Streptocoeus wpp s £ loocaly
CAL Fluce ed 610 Lrterococous spp ! v

Quanwr 670 Rapipfococcus we A €. Lok




Tam kandan tanimlama

o T2 magnetik rezonans

T2 magnetic resonance
(T2MR; T2Biosystems, Lexington,MA, USA)

Direct from whole blood
- BC(-)

- NA purification (-) /—\ |
* NA extraction (-)

Species |dentification
(PCR, MALDI-TOF, FilmArray, Verigene)

g}ﬁ:fe All require positive blood culture
= Detectionas low as 1 CFU/mL ‘i%
= No interference from ABs .
= 4-7 saat oo A NN Pathogen Detection
Blood Enab_Il_;se ;I‘aa;?eted

Collection 'S 7 Direct to T2Dx




DNA amplified by PCR binds by hybridization to probes enriched with superparamagnetic nanoparticles,

which allow the detection and identification of the amplicons by changes in the magnetic signal

Q — i |
2% ) @i

Target complementary capture probe A

.5 2
Pt
,\7;’ "' ~\\.
-
2 s
“¢ o x

™

Target complementary capture probe B Add sample DNA target hybridizes to capture probes
(i.e. blood containing forming inter-particle linkages: a change
a) target DNA) in T2 measured as agglomeration ensues
A: dispersed B: clustered
Proton CPMG
s —A
= — B
time

b)



Tam kandan tanimlama

T2BACTERIA
PANEL

Sensitivity: 90%"
Specificity: 98%"

E. faecium

S. aureus

K. pneumoniae
A. baumannii
P. aeruginosa
E. coli

T2Candida reported in 3 groups:

= (. albicans and C. tropicalis;

= (. glabrata, C. krusei, S. cerevisiae,

T2 magnetik rezonans

C. bracarensis, reported as C. glabrata/C. krusei;

C. parapsilosis,C. orthopsilosis, C. metapsilosis, reported as C. parapsilosis.

96.8%

Overall Sensitivity

" 4

Overall Specificity

)

[ Sensitivity by Test | Specificity by Test

3 e,

btwrra -l
A tuimaney UTAA A0, BTN -SR0% A Beumanny WIS(INNITIT)  HAON-B0N
E ool OUM03Y TEAN.0E0% E coll G0N (1EITNTIE  BATN. ST
& fawcium 1000% (A1MT) BT A% - T0.0% £ faocium RUN(\TITNTS)  REO% BT
K preumonise 100.0% (46440)  B23% - 100.0% K. posammonise SEEC(18IIT2Y) GT0% B0 n
P serugmoss O7TW(E344)  BEI%-E% P. swuginosa O TRNERNTIE) D80 08T
5. aureus 25 1% (d5%8) 2% 6L0% £ murmis S A% (1883171))  S76% . GE BN
Total GON% ZEEDG) B20% - 57.6% Totat 98.1% 97.8% - 08 4%

(10,1210, 32}

T2RESISTANCE
PANEL

Gram-negative marker
KPC

OXA48

NDM/VIM/IMP

CTXM 14/15
AmpC(CMY/DHA)

Gram-positive marker
vanA/B
mecA/C




Table 1

Nucleic acid amplification-based technologies for the diagnosis of bloodstream infections from whole blood

Technology Assay (manufacturer) TAT (h) Organisms detected Resistance Complexity—Personnel Sensitivity/ FDA clearance/
genes detected experience level specificity CE marked
Multiplex real-time Magicplex™ Sepsis 3-5 73 Gram positives, 12 Gram mecA, van A/B Multi-step automated 29%-65%/66%-95% CE marked
PCR Real-Time test negatives, 6 fungi Specially trained personnel
(Seegene)
Multiplex real-time Fungiplex® Candida 3 Candida spp. (C albicans, — Partially automated 100%/94.1% CE marked
PCR (Bruker Daltonik) C. parapsitosss, C dubliniensis, Specially trained personnel
C. tropicalis), Candida giabrata,
Candida krusei
PCR + miniaturized T2Candida® panel 3-5 5 Candida species — Fully automated 91%/99% FDA approved
magnetic resonance (T2Biosystems) C. albicans/C. tropicalis, Trained personnel CE marked
C. glabrata/C. krusei and C.
parapsilosis
T2Bacteria® panel 4-7  Enterococcus faecium, - Fully automated 90%/96%-98% FDA approved
(T2Biosystems) Staphylococcus aureus, Kiebsiella Trained personnel CE marked
pneumoniae, Acinetobacter
baumannii®, Pseudomonas
aeruginosa, Escherichia coli
T2Resistance® panel  3-5  — CTX-M 14, CTX-M 15,  Fully automated NA CE marked
(T2Biosystems) CMY, DHA, KPC, OXA-48, Trained personnel FDA "Breakthrough
NDM, VIM, IMP, vanA|B, Device' designation
mecA|C
T2Cauris™ > Candida auris, Candida - Fully automated 89%/98% None yet
(T2Biosystems) duobushaemulonii, Candida Trained personnel
haemulonii

Abbreviations: CE, European Conformity; FDA, US Food and Drug Administration; TAT, turnaround time; NA, Not available,
* Adnetobacter baumanni is CE marked only and not FDA approved, so is not in the panel in the USA



Tam kandan tanimlama

Metagenomik

= 16 s metagenomik
= Shotgun metagenomik



= 16 s metagenomik

!

CONVENTIONAL BLOOD CULTURE

Automated bleod
culture system

Blood culture
samples

AYA

Genus/species ID Antibiotic Susceptibility Testing
Gram staining and

pure subculture Biochemical assays Microbiological assays

i B

: o NN
TR T

T
r i'-l.\.-l“-.: = E
e &

|1I'l_\_.,.

0 = .y | -‘HI 3
0aa N
. : S
. > MALDI-TOF Automated system, e,g VITEK-2
i B

g ‘- I

<1 day, but upto 5days

¢
al

165 METAGENOMICS

Blood sample DA extraction

L

1.day

L day

Genus/specles ID
La5 rOMNA amplicon

165 rDMNA PCR
sequencing

Bicinformatics




First generation sequencing Second generation sequencing
Sanger sequencing * Pyrosequencing
§ TGCC TG T * [llumIna sequencing (e.g. Miseq)
1 |
ALy a L g | B GIGCCIGTT
A‘ .l\ /1 P
| I 1 1/ .
: . l', .l J < .
Population coverage: low Population coverage: high
False positivity rate: low False positivity rate: high

Third generation sequencing
* PacBlo SMRT Technology

= Oxford Nanopore Technologles
(e.g. Minlon™)

GTGCCTGTT

Population coverage: high
False positivity rate: high

P
O, Q
2P

@)

: Studies which used Sanger sequencing

-

S

: Studies which used pyrosequencing

: Studies which used Illumina sequencing (Miseq)

B *

: Studies conducted on whole blood

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016




Tam kandan tanimlama

SepsiTest™

(Molzym, Bremen, Germany)

Clinical Sample

225

"“o;o —Te

o

o

= 9

Ao

Pathogen Enrichment Pathogen DNA

Target gene

)

) GAGTGATGAAGGTCTT.,.. =) Species

)\

|

Microbial Enrichment

|

Sensitive 16S / 18S PCR

|

Sequencing Analysis

and DNA extraction

345 bakteri

+

8 mantar

= Universal PCR amplification (bacterial 16S rRNA and fungal 18S rRNA)

Nucleic acid sequencing

= (+) veya (-) sonug: 4 saat
= TAT: 8-12 saat

= Sonug (+) ise, var olan etkeni belirlemek icin sekans analizi
= Direng geni saptamaz




Tam kandan tanimlama o

Shotgun metagenomik:

Metagenomik

Fark:
* Hedef yok. Ornekte bulunan tiim NA amplifiye edilir
= Etken tanimlama + tim diren¢ determinantlari

Kisithhiklar::

TAT uzun

Standartlar iyi fanimlanmamis
Kolonizasyon mu/enfeksiyon etkeni mi?
Maliyet yiksek



Quality and completeness of public database records
(e.g. diversity of resistance mechanisms)

Sensitivity, specificity and predictive values
(compared to standard phenotypic AST approaches)
Clinical, epidemiological and infection control-
related implications

Way of reporting the results to the clinicians
(comprehensible, but not simplistic)

o Internal and external quality assurance measures

Fig. 2. Unsolved questions standing in the way of establishing whole genome sequencing (WGS) as approach for routine antimicrobial susceptibility testing (AST).

W
G
S



Tam kandan tanimlama

o Metagenomik

Shotgun metagenomics:

= DTECT® Dx Blood test (PathoQuest, Paris, France) is a CE-marked
= Karius NGS Plasma Test ™ (Karius, Redwood City, CA, USA)

lechnology Assay (manuficturer) AT Organisms detected Resistance genes detected  Sensitivity/
(h) specificity (%)

Hroad range aepst est (Molzym) w18 Uwer 345 bactena and & mngi Ih/06

PCR +

SEqUEnC ing
Uintarp eted 1DTECT Dx Blood 60"  Ower 1200 pathogens (bacteria and (Megatrve

NCiS ( Pathol heest) VIMSES) predictive

value: 98.4%)

Untarg eted Karius N(iS plasma Test 53*  Ower 1200 pathogens (bacteria, fungi, 3/63

1 [ F.arms) VIruses and parasies)




Metagenomics based assays for the diagnosis of bloodstream infections from whole blood

Technology Assay (manufacturer) TAT (h)  Organisms Resistance genes Complexity—Personnel Sensitivity/specificity FDA clearance/
detected detected experience level CE marked
PCR of 16S/18S regions, SepsiTest'™ (Molzym) 8-12 Over 345 Bacteriaand 8 — Partially automated 48%/86% CE marked
followed by fungi Specially trained
sequencing personnel
PCR of 165/18S regions,  Micro-Dx™ {(Molzym) 7 Over 200 bacterial and - Partially automated Performance on whole CE marked
followed by 65 fungal genera Specially trained blood not provided
sequencing personnel
PCR of 165/28S regions,  Hybcell Pathogens DNA 3 Bacteria: 56 species and  vanA|B, mecA|C, CIX-M,  Partially automated 63%/83% CE marked
followed by (CubeDx)* 11 genera KPC, OXA-48, NDM, IMP  Specially trained
sequencing Fungi: 19 species + 5 personnel
genera
Untargeted NGS iDTECT® Dx Blood NA Over 1200 pathogens — Not provided (Negative predictive CE marked
(PathoQuest) [NGS (bacteria and viruses) Specially trained value: 98.4%)
platform: MiSeq personnel
(Illumina)]
Untargeted NGS Karius NGS plasma 530« Over 1200 pathogens — High complexity test 93%/63% FDA approval

Test™ (Karius) [NGS
platform: NextSeq
(lllumina)]

(bacteria, fungi, DNA
viruses” and parasites)

Specially trained
personnel

not required

Abbreviations: CE, European Conformity; FDA, US Food and Drug Administration; ID, identification; NA, not available; TAT, turnaround time.
* Specific cartridges for bacteria and fungi are also available (Hybcell Bacteria, Hybcell Fungi).
® Including sample shipment

© The test does not detect RNA viruses.
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Diagnosis and Surveillance of
Neonatal Infections by Metagenomic
Next-Generation Sequencing

Frong Zhang', Yan Zhuang’, Zhang-hal Meo®, Cabyum L, Fan Zhang', Wei-gimg Huang”,
Mo Zhang', Xac-ming Pang™ and Chag Liu™

TABLE 1 | Clinical characteristics of the 10 patients.

Infection data
::;';‘;:‘:’J P Lg [Initial signs RF CF NA ;I%i”:’ Final diagnosis
di) (ng/mi) {(pg/ml)

1/M/19 205.08 16.44 1,387 fever, tachypnea + + - 19 Mycobactenum
tuberculosis

2/F/4 =320 1.07 181.5 fever, cough, dyspnsa - - - 33 [ agionalla pneumophila

3/Fi2 206.68 >100 >5,000 cough, fever + 1 - 26 Moraxella catarrhalis
Staphylococcus aureus

4/F/38 3.74 0.16 13.46 spasmodic cough - - - " Chlamydia trachomatis

&M52 41.84 0.17 76.92 fever, abdominal distention ' - - 83 Ureaplasma parvum

6M/5 08.46 2.32 165.8 fever, cyanosis + + + 47 Streplococcus milis

723 33.06 0.31 101.0 cough, fever, tachypnea ~ - + 43 Strepltococcus pasteun
Human betaherpeasyirus 5

a7 122.50 >100 »5,000 fever. convulsion $ 1 + 40 Escherichia coft

9M/3 192.9 12.18 3241 fever, convulsion - - + 26 Streplococcus agalacliae

10/F/15 168.1 18.12 23.08 tever. dyspnea, convulsion + + + 13 Bacillus cereus

F, famale; M, mala; CRRP C-reactive protain; PCT, Procakeitoning IL-8, cintarkaukin 6; RE Resplratory falura; CF, Circuiatory fallure; NA, Neurclogical abnormality; LOS, langth of stay;
and NICU, neonatal intensive care unit,

Zhang R, (2022) Front. Microbiol.
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Bundle
approach

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 guality, tmes before and after analysis and analytical times. Each action per se is associated with a limited improvement but combination of several actions significantdy
improves diagnosis. Improvement is maximum when progmmme include actions on sampling quality, rapid diagnostics and logistics. KPl, key performance indicator; EQA, external

guality 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.



The Effect of (MolecularRapid Diagnostic Testing on

Clinical Outcomes in Bloodstream Infections: A Systematic
Review and Meta-analysis

Tristan T. Timbhrook,'* Jacob B. Morton,'* Kevin W. McConeghy,? Aisling R. Caffrey,'? Eleftherios Mylonakis,? and Kerry L LaPlante'?*

"Rhode Island Infectious Diseases Research Program, Providence Veterans Affairs Medical Center, “Center of Innovation in Long Term Services and Supports, Providence Veterans Affairs Medical
Center, Infectious Diseases Division, Wamen Alpert Medical School of Brown University, Providence, and dIf:nlliawgpa of Pharmacy, University of Rhode Island, Kingston

Background. Previous reports on molecular rapid diagnostic testing (mRDT) do not consistently demonstrate improved clinical out-
comes in bloodstream infections (BSIs). This meta-analysis seeks to evaluate the impact of mRDT in improving clinical outcomes in BSIs.

Methods. We searched PubMed, CINAHL, Web of Science, and EMBASE through May 2016 for BSI studies comparing clinical
outcomes between mRDT and conventional microbiology methods.

Results.  Thirty-one studies were included with 5920 patients. The mortality risk was significantly lower with mRDT than with
conventional microbiology methods (odds ratio [OR], 0.66; 95% confidence interval [CI], .54-.80), yielding a number needed to treat
of 20. The mortality risk was slightly lower with mRDT in studies with antimicrobial stewardship programs (ASPs) (OR, 0.64; 95%
CI, .51-.79), and non-ASP studies failed to demonstrate a significant decrease in mortality risk (0.72; .46-1.12). Significant decreases
in mortality risk were observed with both gram-positive (OR, 0.73;95% CI, .55-.97) and gram-negative organisms (0.51; .33-.78) but
not yeast (0.90; .49-1.67). Time to effective therapy decreased by a weighted mean difference of —5.03 hours (95% CI, —8.60 to —1.45
hours), and length of stay decreased by —2.48 days (—3.90 to —1.06 days).

Conclusions. For BSIs, mRDT was associated with _iﬁ-.‘ﬂie pmsmc&e‘f,aﬁsﬂ but not in its
absence. mRDT also decreased the time to effective therapy and the length of stay. mRDT should be considered as part of the stan-
dard of care in patients with BSIs.

Clinical Infectious Diseases®™ 201764(1:15-23



Tek basina erken tanimlama
etkisi disuk
Ayni zamanda hizli duyarlilik sart




Molekiler yontemler kiiltiir ve fenotipik AST nin yerini alamaz
ID ve AST yine de yapilmals

Tanimlama:
= Panelde olmayan etkenler var
Hedefte olmayan mo.lari saptayamaz
= «non-viable DNA» saptanabilir
= Bazi etkenlerin birbirinden ayrilmasinda sikintilar
= S.pneumoniae-S.mitis/oralis

Duyarlilik:
= Sadece panelde bulunan direng genlerine bakar

= Gram(+) ler igin yeterli ama Gram (-): yetersiz
Saptanan gen eksprese edilmiyor olabilir
Diren¢ mekanizmalari arasinda etkilesim olabilir
Yeni direng mekanizmalari gelisebilir
Mutasyon meydana gelebilir




Her hastane etken dagilimini ve direng profilini saptamal



Hizli Antimikrobiyal Duyarlilik Testleri
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= Bir gece inkiibasyon yerine ayni giin ABgram gok kiymetli
v Polimikrobiyal/ yavas treyen bakteriler: kisitlilik
v 6r(-) sonuglar iyi; 6r(+), maya: ¥
= (+) KK gisesinden:
v santrifij » pellet » AB
v kisa stureli subkdiltir » AB » daha iyi sonuglar
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EUCAST rapid antimicrobial susceptibility testing (RAST) in blood
cultures: validation in 55 European laboratories
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The EUCAST rapid disc diffusion method for antimicrobial
susceptibility testing directly from positive blood culture bottles

Emma Jonasson'*, Erika Matuschek? and Gunnar Kahlmeter*?




EUCAST rapid antimicrobial susceptibility testing (RAST)
directly from positive blood culture bottles




EUCAST rapid antimicrobial susceptibility testing (RAST)
directly from positive blood culture bottles

European Committee on Antimicrobial Susceptibility Testing

Zone diameter breakpoints for rapid antimicrobial susceptibility testing (RAST)
Table 1. Incubation conditions for antimicrobial susceptibility test plates. directly from blood culture bottles

= " " = x Version 3.0, valid from 2021.01-01
Organism Incubation time Medium | Incubation 2
Escherichia coli 4, 6 and 8 hours MH 35+1°Cin air
Klebsiella pneumoniae Escherichia coli BUCAST RAST Brnakpoint Tables v. 3.9, valtd from 2021-01-01
Acinetobacter baumannii Zone diameter breakpoints for RAST directly from blood culture bottles
Staphylococcus aureus [CCAST rapic ARk 2Fvals mathas drectly B pawtie S120d coiam Daties
. Ved : Nastine< bvon N1
Enterococcus faecahs M::;r 1:-:.1: W c«»::t:'a SINMVE HooT cutiw toTe
Enterococcus faecium Do R W
Pseudomonas aeruginosa 6 and 8 hours MH 35+1°Cin air I.""ﬁl".'ff:f."’" s e T e e s
Streptococcus pneumoniae 4, 6 and 8 hours MH-F 35+1°Cin 4-6% CO; in air =2
4 hours & hours B hours
Antimicrobisl agent oy
e S: ATU R< S Aty | Rs S: ATU R<
[Pmraciiindxrobactam 30-6 Ll 14-18 14 1% 1517 15 H 1517 4
efotaxime’ 3 15 19-14 15 1% 14-1% 14 1" 156 %
wflzidions’ 10 15 1244 12 10 14-10 14 17 1616 15
wllie it ime-avibactam' 104 12 10-11 10 12 1014 10 12 10-71 B
Coftoiozann-tszobactam’ 10-10 18 1415 14 12 1617 1€ 18 16.17 5
L".‘!I"“"""' 10 " 14.15 14 17w 1518 15 " 15-16 "%
3 10 18 15-17 15 17 1518 15 17 15-'8 %5
Cipredlonncin 5 ” 141G 4 20 17-18 7 2 TET) 2
Lovotionacen 5 6 1415 14 18 1817 15 L 15978 "
Amacn’ 30 i5 1314 13 15 1314 13 15 13-4 3
ntamcin’ 10 14 1243 12 14 1212 12 14 12.43 12
an’ 10 14 1213 12 1£ 1314 13 15 13-4 13
rimethoprim-sulfamethoxazole 1.25.23.75 12 10-11 10 4 1213 12 14 1243 2
Notos

1. Cepralozpon beaaipoims for £, zo¥ Wil Selact al! dinkcaily Imoortast resistances machanisms. The praserce or absance of an ESEL dces not i msaif
Inflaence e catepodsation of susceptbity. However, ES2L dotecion and characierisation are recommended %o puziic Fealth and nfecticn control
PUECes



EUCAST rapid antimicrobial susceptibility testing (RAST)
directly from positive blood culture bottles

-

# 125+25,l

a ] / . ; K ~ 4/6/8 saat

AYNI GUN iginde
tanimlama

- K. pneumoniae
+
duyarlilik sonucu




Klinik Ornek: Kan

Escherichia coli
MIK (ug/ml)
amikacin R
cefepime R
ceftriaxone R
ciprofloxacin R
ertapenem R
gentamicin R
meropenem R
pip-taz R
tobramycin R
trimeth-sulfa R

= Buizolat karbapenemaz olugturuyor mu?

= Cevap evet ise hangisi?

= Hangi tedavi uygulanacak?
= Enfeksiyon kontrol énlemleri gerekli mi?

= Surveyans gerekli mi?



Hangi
karbapenemaz enzimi var?




Yeni Blaz-Blaz inhibitérleri
kombinasyonlarinin aktiviteleri

TABLE 1 | Activity of recent beta-lactanvbeta-lactamase inhibitor combinations against microorganisms containing carbapenemases®.

K.ﬁmmbaan Aigeit \ FDA status® EMA status® P

Ceftzidime-avibactam Approved Authorized Yes No No
Meropenem-vaborbactam Approved Authorized Yes No No
Ceftolozane-tazobactam Approved Authorized No No No
Imipenem-cilastatin-relebactam Approved Authorized Yes No No
Approved Authorized Yes Yes Yes
Phase lll clinical trial Authorized Yes Yes Yes

SAdapted from https://www.centerwatch.conVdirectories/1067-fda-approved-drugs/topic/116-infections-and-infectious-diseases accessed 4-8-2021.
PFuropean Medicines Agency; https://www.ema.europa.eu/erymedicines/human accessed 6-19-2021.




Panellerde neler saptanabiliyor??

Test name; Manufacturer

Technology; Specimen types; availability® ‘Carbapenem resistance genes detected

Xpen® Carba-R; Cepheid, Sunnyvale, CA

CARBA-5; NG Biotech, Guipry, France

NAAT, Pure cultures of carbapenem-resistant blayp, blaxec, blanom, Dlaoya-assxe=. and blaypy
organsms, rectal swabs, pen-rectal swabs; EU and US

Immunochromatographic; Pure cultures of blayg, blayec, blanm, blBoya-s8-ae, aNd blaypy
carbapenem-resistant organisms; EU and US

BioFre BCID2; BioFire, Salt Lake City, UT, USA Fim array; Blood culture bottles; EU and US blaypc, bayyp, bidyoa, BBoya. 385, and biagy,
Lumnex Verigena BC-GN; Luminex, Toronto, CA NAAT; Blood culture bottles; EU and US blayrc, bBsap, blaroa, Blaoxa sa, and bl

GenMark ePlex BCID-GN: Carlsbad, CA, USA

NAAT:; Blood culture bottles; EU and US blakre:, bapp. blayn BBoxa23, baoyxa-ae. and biayw




Table 6.70 Resistance levels for E. coli and K. pneumoniae among blood and CSF isolates in Turkey in
2019

R Central Asian and European
Anthiaic ol : e Surveillance of Antimicrobial Resistance

Ampicillin/amaxicillin 4289 79 ] NA NA NA
Amaxicillin-clavulanic acid 3487 61 o+ 2772 75" o Annual re port 2020
Piperacillin-tazobactam 4369 22 & 3565 &0 7
Cefotaxime/ceftriaxone 4598 53 1 3602 73 1
Ceftazidime 4537 47 & 3742 70 3

Ertapenem

Table 6.72 Resistance levels for P. aeruginosa and Acinetobacter spp. among blood and CSF isolates
in Turkey in 2019

Imipenem/meropenem

Gentamicin/tobramycin 4616 26 1 3925 45 2
Amikacin 4552 2 A 3760 27 5
Antibiotic (group)
Ciprofioxacin/levofioxacin/ofloxacin 4852 52 5 3933 &5 5
Piperacillin-tazobactam
Multidrug resistance* L4495 18 NA 3689 40 NA
Ceftazidime 1665 28 0 NA NA NA

Cefepime

Gentamicin/tobramycin 1681 2404
Amikacin 1579 14 [ 2179 70 5
Ciprofloxacin/levofloxacin 1637 35 0 23N 91 &

Multidrug resistance* 1424 30 NA 2362 80 NA




Urated Kingdom : Germam 3
Nethaland Crostia Hungary Boyd SE, Livermore DM, Hooper DC,

Hope WW. 2020. Metallo-B-lactamases:
structure, function, epidemiology, treatment
options, and the development pipeline.
Antimicrob Agents Chemother 64:¢00397-20.
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Tlirkiie’de-‘flll icinde izole Edilen (EScherichia

e Klebsiella pneumoniae |zolatlarinda
Karbapenemaz Epidemiyolojisi

Udnd new anidaimdsind OldndK 5agidmdKuaair. ou cdliymaud cscrericrig con ve nMepsiena priedrnoriae 1£01dL-

larinda molekuler tabanh pilot karbapenem direnci surveyans sisteminden elde edilen verilere gore Ulke

genelinde karbapenemaz epidemiyolojisinin belirlenmesi amaclanmistir. Turkiye’nin 26 istatistiki duzey-lI|

bolgesinden 28 hastane calismaya dahil edilmistir. Calismaya dahil edilen hastaneler’l Mart-31 Agustos

2019 ya da'1 Nisan-30 Eylul 2019 tarihleri arasinda alti aylk donemde klinik orneklerden izole edilen'10

adet karbapenem duyarh, 10 adet karbapenem direncli E.coli ve K.pneumoniae izolatini laboratuvarimiza

gondermistir. Calismaya katilan 28 hastanenin (26) tanesinden toplam (809'izola# gonderilmistir. izolatlar

matriks aracili lazer desorpsiyon iyonizasyon ucus suresi kutle spektrometrisi [“matrix assisted laser de-

sorptionization-time of flight mass spectrophotometry” (MALDI-TOF MS)] (Bruker Daltonics, Almanya)

yontemi ile tanimlanmis ve imipenem, meropenem ve kolistin duyarhliklari sivi mikrodilUsyon ile ami-

kasin, amoksisilin klavulonik asit, ampisilin, aztreonam, sefepim, sefotaksim, seftazidim, siprofloksasin,

ertapenem, gentamisin, piper: lanan 509 izolatin 493’0 tur duzeyinde E.coli (%25.7, n=127) ve K.pneumoniae (%74.3, n= 366) olarak
tanimlanmis ve calismaya dahil edilmistir. Degerlendirilen izolatlarin %31’inin toplum kokenli enfeksiyon
etkeni, %69'unun ise saglik hizmetleri ile iliskili enfeksiyon etkeni ya da kolonize olan bakteri oldugu tes-
pit edilmistir. izolatlarin 248 (%50.3)'i karbapenemlere duyarl, (245 @649.7)'i karbapenemlere direncli
olarak belirlenmistir. Karbapenemlerden en az birine direncli olan izolatlarda tespit edilen karbapenemaz
tirleri OXA-48 (%52.2), KPC (%16.1), NDM-1 (%15), OXA-48 + NDM-1 (%12.6), KPC + NDM-1 (%2.8)
ve birer izolatta VIM (%0.5) ve!OXA-48 + VIM (0.5) belirlenmistir. Izolatlarin %23.3’(inde kolistin direnci
tespit edilmis olup mcr 1-8 genleri tespit edilememistir. Kolistine direncli izolatlarin tUmuntn en az bir
karbapeneme direncli oldudu qorilmistir. Ulkemizde molekiler tabanli antibiyotik direnc siirveyans sis-

Mikrobiyol Bul 2021;55(1):1-16,



Sadece karbapenemaz enzimlerini

saptamak yeterli mi?

Sadece van A/B ya da mecA/mecC
saptamak yeterli mi?

ne yapilabilir?
{



Universal

henotvbic — Universally applicable
: AS’? : c — Mechanism-independent

— Exact phenotypic categorisation
—+ Therapeutic relevance

Growth-based
assays

° — Time for microbial growth
— Expression-dependent

R
"o

— Very rapid (approx. 15 min — 1 hour) Immyng. Agfibioic

E — Confirmation of resistance mechanism Chromato.  gegradation
Graphy assays
e — Negativity does not necessarily mean Detection

susceptibility
— Positivity does not necessarily confer
phenotypic resistance

of selected
resistance

—» Limited to some antibiotics mechanisms

Fig. 1. Detection of particular resistance mechanisms vs, universal phenotypic susceptibility testing. AST, antimicrobial susceptibility testing.
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Methods of antimicrobial susceptibility testing

) L

Phenotypic methods

Constrained by
o Dbacterial growth time
Dilution § 48 h
N
Diffusion \ o 48 h
Gradient test z 2 48 h
= 4

Chromogenic media 24 h

Automated devices >20 h

Molecular-based methods

Mass spectrometry

Gene 1l Gone 2+ Gene N
PER o e s e
iy several h
o
.
Cycte L) 11t 24-48 h

sequencing || |

1 4
b i

NGS several days

* estynated tyne depend on a sample analysed
(chinical specimen va._ isolated bacterial cufture)

MALDI-TOF MS
Incubation (antibiotic + sample)

3

-------------
-------------

several h

* estimated e depend on a sample analysed
(clinical specimen vs. isolated bactenal culture)




MALDI-TOF MS
AST

Farkl yaklasimlar var:
1) Biomarker
o 2) Antibiyotikte degisikliklerin saptanmasi
3) MBT-ASTRA
4) DOT




I. Biomarker:

Ozgiil tek pik elde edilmesi ya da
kiitle/ylk degerinde kayma gorilmesi

olarak tanimlanir

Intensity




II. ANTIBIYOTIKteki degisikliklerin saptanmasi

. antibiotics

Incubation (1.5-3 h)at 37 °C

Centrifugation

FIGLHRE 1 | Diesschion of f-fectamane peoducers by

MALDI-TOF analysis
of supematant

WALCH-TOF M5 hassd on the nadnotsn of tha b

Hidroliz, dekarboksilasyon, asetilasyon

) AB'ye ait pikler azalir;

hidroliz Urdnlerine ait
pikler o¢

E-lactam
hydrolysis
- (P-lactamase
. producer)

B-lactam Adactam i
antibiotic

Yeni pik

Bty kaybolur

dlgy




3. MBT-ASTRA:
MALDI Biotyper-Antibiotic susceptibility test rapid assay

Semikantitatif bir yontem:
Saatler iginde duyarli/direngli sonucu

% %Ab

= i Incubation

Protein extraction +

® O
v W Internal standard

Sample 1: Sample 2
Control

Suceptible:
Proteins =/\

5 Resistant:
1 Proteins
-.\lh|.;,‘, l l | i




Relative growth ratio (RG)

Susceptible

Resistant

RG: AUC+A

AUC-A

j

= AB varliginda Ureme ile Absiz ortamda treme kiyaslama




‘.

4) DOT-MGA:
Direct on target microdroplet Growth Assay

= Esik deger konsantrasyonunda AB direkt target lzerine uygulanir
=6 ul (3 ul AB + 3 pl bakt stsp (Son inokulum ~ 5x10°> CFU/ml)
= Optimum: 4-5 saat

(a) (b)

Fig. 1. The experimental setup. (a) Detail of a MALDI-TOF MS target with microdroplets before incubation. Rows A, B, C, D and E contain microdroplets with total volumesof2,4,6, 8
and 10 pL, respectively. Columns 1 to 3, susceptible Kiebsiella preumoniae isolate with meropenem; columns 4 to 6, growth control of susceptible K. pneumoniae isolate without
antibiotic; columns 7 to 9, resistant K pneumoniae isolate with meropenem; columns 10 to 12, growth control of resistant K. pneumoniae isolate without antibiotic. (b} MALDI-TOF
MS target with microdroplets in a ‘humidity chamber'. (¢) Separation of nutnent broth from microbial cells by capillary effects using a tissue wipe as an absorptive matenal.

= Kan kiltirinden direkt uygulama da mimkin
= Direng mekanizmasindan bagimsiz sonug verir



Rapid Detection of
Extended-Spectrum p-Lactamases
(ESBL) and AmpC B-Lactamases in
Enterobacterales: Development of a

Screening Panel Using the
MALDI-TOF MS-Based

Direct-on-Target Microdroplet
Growth Assay

Cardos L. Correa-Martinaz™, Evgeny A, Idalawich", Kafrin Sparbieri, Markrs Kostreawad

GSBL, AmpC ve karbapenemaz
aktivitesinin saptanmasi igin de
modifiye edildi

Development of a MALDI-TOF
MS-based screening panel

for accelerated differential
detection of carbapenemases in
Enterobacterales using the direct-
on-target microdroplet growth
assay

Carlos L. Comea-Martinez'* Evgeny A_ldelevich®*, Katrin Sparbier®, Thorsten Kuczius®,
Markus Kostrzewa® & Karsten Becker (%"




Blood culture
flagged positive

Susceptibility report Susceptibility report Susceptibility report
> 24 hours '

> 48 hours %6 hours




Detection of Colistin Resistance in : Mm:.-m.

Salmonella enterica Using MALDIxin
Test on the Routine MALDI Biotyper
Sirius Mass Spectrometer
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Direct AST from BC pellet

Rapid phenotypic tests

‘ MALDI-TOF hydrolysis assays
Accelerate
| Pheno™ AST

A~

°

Conventional AST

A A
—

oS
m Magicplex™

Direct MALDI-TOF MS

FilmArray®
Xpert MRSA/SA BC assay
- Accelerate Pheno™ 1D

‘ Septifast

Y ‘ Verigene
% IRIDICA BAC BSI "

~ iCubate iC-GPC Assay™
MALDI-TOF MS early subcultures

SepsiTest™

Conventionnal 1D

g Time for BC positivity

> Ideal delay for empirical therapy

> Critical delay for empirical therapy



Molekiler yontemlerin
kisithiliklar: neler?

= Pahal
= Panele dahil olan patojen sayisi sinirli
Az gorilen patojenleri saptamiyor

= Her d6rnege ¢alisiimiyor, hasta alt gruplar
= Secili direng genlerine bakilmas::

°* mecA iyi

» Digerleri: tek direng mekanizmasi yok.

» Sonucun negatif ¢itkmasi direnci ekarte ettirmez



