









































































































































































































































La.U.Ro. HUB Laboratory - PVS

Let’s start the tour




Where the samples arrive

Clinical Pathology




HPV DNA Screening
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Laboratory Automation
Serology - Virology

Bacteriology










* BLOOD CULTURES
— Incubation h 24/7 (spokes)
— Only the POSITIVE are transferred to the HUB
— Opening HOURS differ from HUB to SPOKE

— New regulatory rule for the accreditation of
Microbiology Labs states that “evidence must be
given that the BC workflow is not interrupted....”

* BLOOD COLTURES
— Implement more BC incubation slots in SPOKES
— MALDI TOF
— The “emo-FAST” algorithm
— Hub open 7/7 - 12/24

— Molecular (easy to use Film Array...) techniques in
SPOKES
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Filmarray Biofire
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‘ Gram staining

Filmarray Biofire

Filmarray Biofire

xPert MRSA/MSSA: MRSA/MSSA e CoNS

xPert CARBA-R:
CPR (non ID)

Filmarray Biofire: Filmarray Biofire:

« S.aureus * C.albicans

+ CoNS « C.glabrata

* Enterococcus spp. * Ckrusei
Streptococcus spp. « C.parapsilosis
S.pneumoniae * C.tropicalis
S.pyogenes

S.agalactiae

L. monocytogenes
mecA

vanA/vanB

Filmarray Biofire:

Acinetobacter baumanni
Enterobacteriaceae
Enterobacter cloacae
Proteus spp.

E.coli

K.pneumoniae
K.oxytoca
P.aeruginosa

Serratia spp.
N.meningitidis
H.influenzae

KPC

Risk-assessment may improve
selection of patients with suspected
sepsis for rapid diagnostics

Logan Ward'?, Michela Fantini3, Vittorio Sambri3, Steen
Andreassenl?

1. Treat Systems ApS, Aalborg, Denmark; 2. Aalborg University, Aalborg, Denmark; 3.
Greater Romagna Area Hub Laboratory, Cesena, Italy
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EMO FAST 3.0

SepsisFinder
Labolr;'a oo Unico

LRR
Faenza

LRR
Rimini

Constant evaluation of the new
technologies available

=) Monthly re-evaluation of the workflow

:

* |ncrease automation

» Improve the clinical relevance of the
Microbiology




Driving forces toward new and changing attitudes:
summary

To summarize the challenges currently being faced:

* microbiology laboratories are being asked to perform more testing
(greater both in volume and complexity)

* to cope with increasing shortages of trained microbiology technologists

* to do all this in an economic climate where reimbursement is not likely
to keep pace with the increasing costs.
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Any serious consequence from the Full

| JoR EVALUATION DAY |

Automation........ ?

I Future Microbiology I







Skrbna raba antibiotikov

Bojana Beovic

Univerza v Liubljani
Medicinska fakulteta

univerzitetni
L : 5 -
kliniéni center ljubljana /Z
University Medical Centre Ljubljana

Velike razlike v predpisovanju antibiotikov v Evropi:
posledica drugacne patologije?

Consumption of Antibacterials For Systemic Use (ATC group J01) in the hospital sector in Europe,
reporting year 2015
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Klebsiella pneumoniae, odpornost proti 3.generaciji
cefalosporinov

Figure 3.7. Klebsiella pneumonioe. Percantage (%) of invasive isolates with resistance to third-generation
cephalosporing, by country, EU/EEA countries, 2015

[ No data reported or fewer than 10 Isolates
1 Not included

- Luxemboury i
= Maha 4

European Centre for Disease Prevention and Con
resistance surveillance in Europe 1015, Annual

ntrol. Antimicroblal
Report of the

European Antimicroblal Resistance Survelllance Network (EARS-Net).

Stockholm: ECDC; 2017,
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W Aminoglikozidni antibiotiki (J01G)

® Makrolidni in piranozidni antibiotiki (linkozamidi) (JO1F)

=11

g =@ o R TR R N T S U S S G O =

=) = g 35 8 3 =& 53 ¥ S

25 wEdEReEEr P azgae g gl By

5 a = fEE e SEdgpgmEwgE 3

| 2 53 ] 2>55 4
Podiplomski tecaj protimikrobnega Ciz

22.06.2017
zdravljenja za bolnisnicne zdravnike 2017

CZBO
PSIH ORM
BEGUNJE

man M, ISIS 2012




sh

better.
appropriate use
adeguate = T effective .
respnnsihlggm]d gannmlul‘uhlals
_ antibioties®. ., ..
rationaloptimal &
policy

SUSTAINABLE USE OF ANTIMICROBIALS

Cilji nadzorovane rabe antibiotikov

IzboljSanje izidov zdravljenja vklju¢no z manj
nezelenimi ucinki.

Zmanjsanje protimikrobne odpornosti.

Optimizacija stroskov zdravljenja.




Infectious Diseases Society of America and the
Society for Healthcare Epidemiology of America
Guidelines for Developing an Institutional Program
to Enhance Antimicrobial Stewardship

Timothy H. Dellit! Robert C. Owens.’ John E. McGowan, Jr.” Dale N. Gerding,' Robert A. Weinstein,*
Clinical Infectious Diseases 2007;44:158-77 o' Neil 0. Fishman,' Christopher F. Carpenter,” P. J. Brennan,"
Marianne Billeter,” and Thomas M. Hooton™

_...nadzorovana raba protimikrobnih zdravil je
dejavnost, ki vkljuGuje izbiro ustreznega
protimikrobnega zdravila, odmerek, nacin
odmerjanja in trajanje zdravljenja....

Clinical Infectious Diseases 2007;44:159-77

INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY  APRIL 2012, YOL, 33, NO. 4

SHEA/IDSA/PIDS POLICY STATEMENT

Policy Statement on Antimicrobial Stewardship by the Society for
Healthcare Epidemiology of America (SHEA), the Infectious
Diseases Society of America (IDSA), and the Pediatric
Infectious Diseases Society (PIDS)

NADZOROVANA RABA PROTIMIKROBNIH ZDRAVIL

USKLAJENI UKREPI, KI 1ZBOLJSAJO IN NADZORUJEJO
PREDPISOVANIJE PROTIMIKROBNIH ZDRAVIL




Pri nadzorovani rabi protimikrobnih zdravil gre
za izvajanje smernic in drugih nacel dobre
klinicne prakse.

Izvajanje nacel nadzorovane rabe
protimikrobnih zdravil mora doseci vse
predpisovalce.

Sistematicni (Cochrane) pregled intervencij za izboljSanje

predpisovanja antibotikov v bolnisnicah
(vkljuéene raziskave od 1980 do 2006)

* 89 raziskav, 95 intervencij

Ucinek na predpisovanje antibiotikov:

PrepriCevalne intervencije 3,5 do 42,3%

Restriktivne intervencije 17,1 do 40,5%

Strukturne spremembe 13,3 do 16,3%

V raziskavah, ki so merile ucinek na protimikrobno
odpornost, se je zmanjsala odpornost proti razli¢nim
antibiotikom

* Povecanje ustreznega predpisovanja pri bolnikih s plju¢nico
je zmanjsalo smrtnost

Raziskave, v katerih se je predpisovanje zmanjsalo, niso
imele za posledico vecje smrtnosti

LA NI NI N

Cochrane Database of Systematic Reviews 2013, Issue 4. Art. No.: CD003543.




Prepricevalni...

e Delitev izobrazevalnih materialov
* lzobrazevalni sestanki

* Lokalni usklajevalni sestanki

. _ M, £
* Vizite s poucevanjem ay _~E
* Lokalni mnenjski voditelji [==u |

* Opozorila verbalno, pisno ali v racunalniku
* Nadzor s povratno informacijo

Davey P, Brown E, Charani E, Fenelon L,Gould IM,Holmes A, Ramsay CR,Wiffen PJ,WilcoxM. Interventions to
improve antibiotic prescribing practices for hospital inpatients. Cochrane Database of Systematic Reviews 2013,

Issue 4. Art. No.: CD003543.

Omejevalni ukrepi...

* Selektivno porocanje obcutljivosti

* Omejen seznam zdravil v bolnisnici

* Obvezna odobritev dolocenih zdravil
* Avtomaticna zamenjava zdravil

* Avtomaticna zaustavitev zdravljenja
* Razlicne sheme zamenjav zdravil

Davey P, Brown E, Charani E, Fenelon L,Gould IM,Holmes A, Ramsay
CR,Wiffen PJ,WilcoxM. Interventions to improve antibiotic prescribing
practices for hospital inpatients. Cochrane Database of Systematic
Reviews 2013, Issue 4. Art. No.: CD003543




Strukturni ukrepi

« Zamenjava papirnatih popisov z elektronskimi
vkljucno s predpisovanjem zdravil

* Hitre laboratorijske metode
* Informacijsko podprto odlocanje
* Vpeljava mehanizmov za nadzor kakovosti

Davey P, Brown E, Charani E, Fenelon L,Gould IM,Holmes A, Ramsay
‘ CR,Wiffen PJ,WilcoxM. Interventions to improve antibiotic prescribing
‘ practices for hospital inpatients. Cochrane Database of Systematic

n Reviews 2013, Issue 4. Art. No.: CD003543

Smernice za program smotrne rabe protimikrobnih

zdravil v bolnisnicah IDSA&SHEA:
(mocna priporocila, vse zmerna raven dokazov)

* Preavtorizacija ali predpis zdravila po predhodnem posvetu in nasvetu
(Pre-authorisation and/or prospective audit and feedback)

* Zmanjsanje predpisovanja antibiotikov, ki vplivajo na Clostridium difficile

* Terapevtsko spremljanje koncentracij in prilagajanje odmerkov
amonoglikozidov

* Peroralno antibioti¢no zdravljenje oziroma pravocasen preklop na
peroralno zdravljenje

* Smernice in strategije za skrajSanje protimikrobnega zdravljenja na

najkrajSe ucinkovito trajanje
Tamar F, et al. Clin Infect Dis 2016.




German Society of Infectious Diseases:
Antimicrobial Stewardship for Hospitals

Zahteve

Delovna skupina za antibioti¢no nadzorstvo
Dostopnost podatkov o obcutljivosti bakterij in porabi protimikrobnih zdravil

Kljucne strategije

Lokalne smernice, formularji protimikrobnih zdravil, omejitve predpisovanja,
zahteve po odobritvi predpisa

lzobraZevanje, usposabljanje, informacije

Proaktivni nadzor predpisovanja

Kazalniki kakovosti

De With K, et al. Infection 2016.

Ali so ukrepi nadzorovane rabe antibiotikov ucinkoviti pri
doseganju ciljev?

Ukrepi

Izkustveno zdravljenje skladno
s smernicami

Deeskalacija Cilji
Preklop z intravenskega na Klinicni izidi

eroralno zdravljenje = a ST LG
P jen Nezeleni ucinki

Spremljanje koncentracije
zdravil Stroski

Omejevanje uporabe
nekaterih antibiotikov OdpornOSt

Konzultacije ob bolnikovi

postelji Current evidence on hospital antimicrobial stewardship

objectives: a systematic review and meta-analysis

Schuts EC, et al. Lancet Infect Dis 2016 Jul;16(7):847-56.




Vloga mikrobioloSkega laboratorija pri skrbni (nadzorovani) rabi
antibiotikov

* Podatki o lokalni obcutljivosti bakterij za izbiro
izkustvenega antibiotika

* Deeskalacija

* Hitra diagnostika za pravocasno izbiro ustreznega
antibiotika

* Informacija za ukrepe za preprecevanje (prenosa)
okuzb

Pomen ustreznega izkustvenega zdravljenja za prezivetje bolnikov z
bakteriemijo

Kang*
Zaragoza

Valles*

Ibrahim
I R

' % preivelih
0 10 20 30 40 50 60 90 80

* Zunajbolnisni¢na bakteriemija ** okuzbe z odpornimi po Gramu negativnimi bakterijami

ustrezno

B neustrezno
lbrahim, et al. Chest 2000;118:146-155
Valles, et al. Chest 2003;123: 1615-1624
Zaragoza, et al. Clin Microbiol Infect 2003;9;412-418

Kang, et al. Antimicrob Agents Chemother 2005;49:760—
Wi~




Deeskalacija je strategija, pri kateri zdravnik
bodisi ukine antibiotik ali ga zamenja z
ozjespektralnim antibiotikom po prejemu
mikrobioloskih izvidov.

Salahuddin N, et al. Critical Care Research and Practice Volume 2016, Article ID 6794861

Deeskalacija je strategija, pri kateri zdravnik
bodisi ukine antibiotik ali ga zamenja z
ozjespektralnim antibiotikom po prejemu
mikrobioloskih izvidov.

Salahuddin N, et al. Critical Care Research and Practice Volume 2016, Article ID 6794861




Povezanost tveganja za smrt in ¢asa od zacetka hipotenzije do ustrezne
antibioticne terapija pri septicnem Soku

100 } ¢

10 ;fi

odds ratio of death
(95% confidence interval)

“y e‘—" % e e G ‘R.{, 2. 4%-
D% % % B % g B

Crit Care Med 2006; 34:1589-1596)

Klinicni primer

27-letni bolnik

Operacija velikega meningeoma
Somnolenten (se izboljSuje), nepokreten

Koloniziran z ESBL, CRAb, CRPs

....postane febrilen 39°C, RR 110/50, fp 120/min, FD
28/min




ampicilin
ampicilin/sulbaktam
amoks/klav
pip/tazo
cefuroksim
cefotaksim
ceftazidim
cefepim
imipenem
meropenem
ertapenem
gentamicin
amikacin
ciprofloksacin

levofloksacin

||k pneumoniac EsBL CRAb

NI (8)

Kateri antibiotik bi izbrali?
* Kolistin + amikacin

Kolistin + meropenem

Kolistin + ciprofloksacin + meropenem

* ...+ vankomicin (moZnost okuzbe CVK)




Kateri antibiotik bi izbrali?

e Kolistin:= ~" - =
e Kolistin
e Kolistin} N

* ...+ vankomicin (moZnost okuzbe CVK)

Integrirani model AID

Antimicrobial stewardship: nadzorovana (skrbna) raba protimikrobnih zdravil

Infection prevention stewardship: smotrno izbrani ukrepi za preprecevanje okuzb

Diagnostic stewardship: nadzorovana (skrbna, smortna) raba diagnosti¢nih metod

Dik JWH, et al. Future Microbiol 2015; 11:93-102.




AID stewardship model .
Patient with possible infectious problems

DSP
Local resistance
patterns
Perfarming microbiclogical diagnostics ‘
Local formularium
Bacterial Starting empiric Antimicrobial order
. . Viral — .
H{ identification and identification antimicrobial from clinical
susceptibility therapy pharmacy
: l |
Case-audit to AL‘m”: atic email
optimize therapy alert/automatic
stop order
Personal
L1 Diagnostics-based infection prevention antimicrobial
freatment plan
ISP ASP
Successfull

management of
infectious problem

Dik JWH, et al. Future Microbiol 2015; 11:93-102.

Kombinacija hitre mikrobioloSke diagnostike in ukrepov
nadzorovane rabe antibiotikov

Review of Rapid Diagnostic Tests Used by
Antimicrobial Stewardship Programs

Karri A. Bauer,' Katherine K. Perez** Graeme N. Forrest” and Debra A. Goff'

Pri vecini raziskav je Slo za bakteriemijo, pri nekaterih za pljucnico ali
okuzbe mehkih tkiv.

Raziskave so vkljucevale bolnike s stafilokoknimi, enterokoknimi, po
Gramu negativnimi in glivnimi (kandida) okuzbami.

Nobena raziskava ni neposredno primerjala hitre metode z in brez
soCasnega ukrepa nadzorovane rabe antibiotikov, a raziskave, pri katerih
hitra diagnosticna metoda ni imela vpliva na izboljSanje, niso vkljucevale
ukrepov AS.

Clinical Infectious Dissases  2014:59(S3E513—45




Review of Rapid Diagnostic Tests Used by
Antimicrobial Stewardship Programs

Karri A. Bauer,' Katherine K. Perez** Graeme N. Forrest” and Debra A. Goff'

Rezultati raziskav, vkljuCenih v pregled (17):

Krajsi ¢as do ustreznega zdravljenja

Boljsi izid zdravljenja

Manjsa smrtnost

Manjsa poraba dolocenih protimikrobnih zdravil
Manjsi stroski

Krajse zdravljenje v bolnisnici

Clinical Infectious Disseses  2014.59(S3}513-45

Vloga AS pri hitri mikrobioloski diagnostiki

Prava interpretacija Ali zdravnik razume rezultat testa?*

Pravi antibiotik Ali bo zdravnik izbral pravi antibiotik ob prejemu

rezultata testa?

Pravi Cas Ali bo zdravnik dovolj hitro uposteval rezultat testa?

*Primeri vprasan;:

Povzroditelj?

Kolonizacija?

Izlo¢anje po preboleli okuzbi?

Senzitivnost testa (laZzno negativen rezultat)?

Messacar K, et al. J Clin Microbiol 2017; 55: 715-23.




Table 3 Antimicrobial Stewardship Program Checklist for Rapid
Diagnostic Tests

Preimplementation
= |dentify most useful RDT based on hospital pathogen
prevalence
o Example: Number of Staphylococcus aureus
bacteremias, number of coagulase-negative
staphylococci, number of Pseudomonas aeniginosa,
number of Candida species
s |dentify hospital cost of infection
o Example:
m Ltilize information warehouse personnel to pull
cost by /CD-9 code monality data
» Obtain time to 1D specialist consult
m Length of stay
®  30-day readmission
s Time to effective therapy
Imple mentaticn
* Microbiclogistvalidated RDT instrument
+ Determine if test is done in real time 24/7 or batch
*  Communication of RDT results from microbiclogist to physician
and ASP phamnacist is established
*  ASP phamnacistphysician educates medical staff
*  ASP documents interventions and acceptance rate
Postimplementation
* Time to effective therapy
* Time to discontinuation or de-escalation
= Time to |D consult
* [ocumented negative blood culture prior to hospital dischage
s 30-day readmission
+  Mortality

Clinical Infectious Dissases  2014:59(S3F5134 45

Hvala za pozornost!
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Sindromska diagnostika

Miroslav Petrovec
skupaj z
Mateja PirS, Mateja PoljSak Prijatelj, Miha Skvarc¢,
Andrej Steyer, TjaSa Cerar KiSek, Monika Jevsnik Virant, Tina UrSic¢
InStitut za mikrobioogijo in imunolgijo

Medicinska fakulteta v Ljubljani
ZaloSka 4,1000 Ljubljana

Sindrom - definicija

\"L";le:l-:nur\
routs enciklopedijs

Sindrom (grSko aUvdpouo guv~, syn~: skupaj, z/s
in dpouog, dromos: pot, tek; torej kar poteka skupaj

skupek vseh kliniéno izrazenih bolezenskih
znakov, simptomov, patoloskih pojavov in
znacilnosti, ki se pojavljajo pri doloCeni bolezni




Sindromski pristop

- Namesto posamicnih tarc¢, s Sirokim pristopom
hkrati iSCemo nabor najverjetnejsih
mikroorganizmov, Ki so lahko etiolosko vpleteni v
doloc€en klini¢ni sindrom

Pomembnejsi sindromi

- Okuzbe dihal — ILI — influenza like illness

« Okuzbe prebavil/diareja

- Okuzbe osrednjega zivCevja
- Sepsa/bakteriemija

- Spolno prenosljive bolezni

- Okuzbe oc€i, hepatitis, okuzbe kosti...




Laboratorijske platforme primerne za sindromski
pristop k mikrobioloski diagnostiki

- FilmArray, Biofire - Biomerieux
- lIridica, Abott
- Luminex, Verigene, GenMark Diagnostics...

- Elitech, AusDiagnostics, Roche, Qiagen, Seegene...

F|ImArray (Biofire, Biomerieux)

- Respiratorni panel (FDA, IVD)
- 20 tar¢, 17 virusov, 3 bakterije

- Gastrointestinalni panel (FDA, IVD)
- 22 tarC, 14 bakterij, 4 paraziti, 4 virusi

- Panel za identifikacijo hemokultur, 27 tar¢ (FDA, VD)

- ME panel
- 16 tarC - 6 bakterij, 2 glivi, 8 virusov

- Paneli v razvoju: tropske okuzbe, bioterorizem ...




FilmArray 20 tarcC (17 +3)

Coronavirus NL63

Influenza A H1 2009

Rhinovirus /
Enterovirus

Parainfluenza 4

Adenovirus

Chlamydophila
pneumoniae

Univerza v Ljubljani, Medicinska fakulteta
Institut za mikrobiologijo in imunologijo

Viruses

Adenovirus
Coronavirus HKU1
Coronavirus NL63
Coronavirus 229E
Coronavirus OC43
Human
Metapneumovirus

Bacteria

Bordetella pertussis
Chlamydophila pneumoniae
Mycoplasma pneumoniae

Human Rhinovirus/
Enterovirus
Influenza A
Influenza A/H1
Influenza A/H1-2009
Influenza A/H3

Influenza A

Influenza B

Metapneumovirus

1 Test. 20 Respiratory Pathogens. All in about an hour.

* Influenza B

* Parainfluenza 1

* Parainfluenza 2

* Parainfluenza 3

* Parainfluenza 4

* Respiratory
Syncytial Virus




Respiratorni panel - naSe izkusnje

V izvajanju od leta 2012

Izredno hiter €as do rezultata — 85 minut, Zelo preprosta izvedba
- potreben ¢as 5-7 minut

Premajhna kapaciteta brez velikih investicij
Manjkajoca tarca - bokavirus

Visok odstotek neskladnih rezultatov
Nedefinirane indikacije

Visoka cena

Interpretacija - problemi

- Veckratno pozitivni vzorci - dihala, prebavila
- Arbitrarno vklju€evanje tar¢ - manjkajocCe tarCe (npr. bokavirusi)

- Neenakomerna obcutljivost in specificnost posameznih tar¢
(npr. B. pertussis — prejSnje verzije testa)

- StroSkovna ucinkovitost in smiselnost uporabe v ¢asu epidemij
- Uporaba, kljub manjSemu naboru narocCenih testov?
- Tezavna komunikacija s kliniki - natanCna opredelitev tarc

- Ponovljivost rezultatov




| FlimArray*

Respiratory Panel IVD

IﬂmS\:ml_lED'_ ——
Sample | un Date:
e Contrals:

S5¢

VecCkratno pozitivni vzo
Detected: M) poe

[Result Detalls E
Resull Intepratation

ManjkajocCa tarca

JOURNAL OF CLINICAL MICROBIOLOGY, Mar. 2011, p. 1179-1181 Vol. 49, No. 3
0095-1137/11/812.00  doi:10.1128/JCM.02362-10
Copyright © 2011, American Society for Microbiology. All Rights Reserved.

Human Bocavirus as the Cause of a Life-Threatening Infection’

Tina Ursi¢,"* Andrej Steyer,! Silvester Kopriva,? Gorazd Kalan,” Uro$ Krivec,” and Miroslav Petrovec

Institute of Microbiology and Immunology, Faculty of Medicine, University of Ljubljana, Zaloska 4, 1000 Ljubljana, Slovenia';
Department osf Pediatric Surgery and Intensive Care, University Medical Centre Ljubljana, Bohoriceva 20, 1000 Ljubljana,
Slovenia®; and Department of Pulmonology, University Children’s Hospital, University Medical Centre Ljubljana,
Bohoriceva 20, 1000 Ljubljana, Slovenia®

FATAL HUMAN BOCAVIRUS INFECTION IN AN
18-MONTH-OLD CHILD WITH CHRONIC LUNG
DISEASE OF PREMATURITY

Tina Ursi¢, BSe, PhD,* Uros Krivec, MD, 1
Gorazd Kalan, MD, MSc, | and Miroslav Petrovec, MD, PhD*




Respiratorni patogeni virusni panel vs Filmarray

9026 vzorcev,

od decembra do aprila O
%35 vzorcev/dan 2 1 5

max 120

—
7133 1893
dolo¢anje celotnega panela RV doloCanje virusa gripe

Vkljucili 234 vzorcev bolnikov, ki so bili rutinsko poslani od junija 2012 do julija
2016.

L Primerjalno testirali s FilmArray RP

FilmArray RP/ RT-PCR v realnem ¢

FilmArray RP RT-PCR v realnem casu
17 virusnih tar¢ + 3 bakterije 16 virusnih tarc




Pregled nabora tarcnih organizmov pri primerjalnih metodah
RT-PCR v realnem casu in FilmArray RP

Taréni gen (RT-PCR) RT-PCR Traéni geni (Film Array RP)

:

/

“ polimeraza matriks
“ 5'UTR hkratna 5'UTR
SR /
“ glikoprotein /
m polimeraza 1b nukleoprotein
polimeraza 1b nukleoprotein
HCoV NL63 polimeraza 1b nukleoprotein
HBoV NS1 hkratna /
Aav hekson hekson
“ polimeraza fuzijski
matriks fuzijski
fuzijski
FluA-H1-2009
FluA-H1-pan matriks hkratna matriks, NS1¢, HA1, HA3
FluA-H3 matriks hemaglutinin
FluA-pan1 n 5'UTR 5'UTR
toksin

ompA
toksin

FilmArray RP/ RT-PCR v realnem ¢

FilmArray RP
17 virusnih tar¢ + 3 bakterije

Na enkrat lahko testiramo samo 1
pacienta.

Izvid v 1 uri in 3 minutah.

Enostavna za izvedbo.

Ne potrebujemo visoko strokovno
usposobljenega osebija.

Nizka stopnja kontaminacije.

RT-PCR v realnem casu

16 virusnih tarc

Na enkrat lahko testiramo 10
pacientov (X 3)

Izvid najkasneje v 3 urah od
sprejema vzorca (x10)
Zahtevna za izvedbo.
Potrebujemo strokovno
usposobljeno osebje

ViSja stopnja kontaminacije
(potrebujemo primerno loCene
prostore in instrumente)




Prikaz ujemanja metod FilmArray RP in RT-PCR v
realnem Casu

Stevllovzorcey
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. ponovljeni (Argene) nizko
FilmArray RP pozitun

1/5 ponovljen nizko pozitiven EV

Potrjena etiologija akutne Ponovien
okuzbe dihal pri 135/234 (57,7 n(i?:gr:gl;

%) bolnikih. Ponovljeno negativno
(GenExpert in Focus Simplexa)

RT-PCR v realnem -
éasu FilmArray +

RT-PCR -

1
drugim reagentom (Argene)

Potrjena etiologija akutne
okuzbe dihal pri 122/234 (52,1
%) bolnikih.

Ponovljeno negativno z

1




Table 1. Demographic and Clinical Information of Children With
Pneumonia With No Identifiable Etiology and Control Subjects

SAIDSA (T

Patients Control subjects Viral Pathogen Detection by Metagenomics and
in=70) {n = 90) Palue (') Pan-Viral Group Polymerase Chain Reaction in Children
Age group, no. (%) 05 With Pneumonia Lacking Identifiable Etiology
<ly 14 (20) 23 (26) ana B e ey - ;
1y 26 (37) 18 (20) = i
2-4y 30 (43) 49 (54)
Month of enroliment, no. (%) 04
January-March 23133 13 (14)
April=June 25 (36) 37 147}
July-September 16 (23) 25 (28)
October-December 6(9) 15 (17)
Symptom, no. (%) NA
Fever 67 (96) NA
Cough 68 (83) NA
Anorexia 53 (76) NA
Dyspnea 33 (47) MNA
Underlying condition, no. (%) ns
Asthma or reactive airway disease  619) 33
Preterm birth among children 7110 718)
aged <2y
Radiographic findings, no. (%) NA
Consolidation 32 (45) NA
Alveolar or interstitial infiltrate 23(33) NA
Pleural effusion 20 (29) NA
Hospitalization A
Length of stay, median (IQR) 3(2-4) MA
ICU admission, no. (%) 19 (27) MNA
Death in the hospital, no. (%) 010) MNA

Abbreviations: ICU, intensive care unit; I0R, interquartile range; NA, not applicable; NS,
not significant.

Positivity Rate

OR 95% ClI Control Subjects (n = 90) Cases (n=70)

HBoV 7.3 1.6-35
Coxsackievirus 6.6  .3-140

HRV-A 13 .1-20

C. trachomatis 4.0 .4-39
HPIV-4 66 .3-140

HRV-C 26 .2-29

Echovirus 04  .1-11
HPevV 06 .1-7.2

20% 15% 10% 5% 0 5% 10% 15% 20%

Il Monodetection
#7 Codetection

A




Positivity Rate

OR 95%Cl aOR 95% Cl Patients (n = 70) Control Subjects (n = 90)
HBoV 10.0 2.2-46 9.1 1.6-103*
Coxsackievirus 9.4 .5-185 51 .5-»
Measles vius 6.6 .3-140 1.0 .1-=
Polyomavirus 6.6  .3-140 1.3 A==
HRV-A 40 .4-39 35 2-199
ADV 39 2-97 0.1 .0-=
C. trachomatis 3.9 .2-97 05 .0-=
B-papillomavirus 3.9 .2-97 1.4  .0-=
Hsv 39 2-97 40 A-=
Rotavirus 3.9 .2-97 1.0  .0-=
EBV 27 515 22 .2-32
HPIV-4 26 .2-29 93 4-T#1
HRV-C 26 .2-29 29 2-174
Anellovirus 1.7 .9-32 16 .7-35
HHVE 1.3 5-35 1.0 .3-33
Parvovirus B19 1.3 .1-21 1.0 .0-88
HHV7 08 .3-25 12 344
Echovirus 04 .02-11 09 .0-35
CMV 04 .04-41 05 .0-84
HPeV 04 0441 0.7 .0-97
Cardiovirus 0.3 .01-51 0.8 .0-10.9 ‘ ' . . . . : . ;
50% 40% 30% 20% 10% 10% 20% 30% 40% 50%

Figure 2. Viruses detected by RNA sequencing and/or pan-viral group polymerase chain reaction in children with pneumonia with no identifiable etiology (n = 70; red) and
asymptomatic control subjects (n = 90; blue). A total of 20 different human viruses were detected in nasopharyngeal/oropharyngeal samples. In addition, Chlamydia trachoma-
tis was detected in 1 newborn child with pneumonia. Fifteen viruses were more frequently detected in patients than control subjects (odds ratios >1), with human bocavirus
(P<.001) having significant associations with community-acquired pneumonia. Abbreviations: ADV, adenovirus; aOR, adjusted odds ratio (adjusted for season and age group);
C. trachomatis, Chlamydia trachomatis; Cl, confidence interval; CMV, cytomegalovirus; HBoV. human bacavirus; HHVG, human herpesvirus 6; HHV7, human herpesvirus 7;

HPeV, human parechovirus; HPIV-4, human parainfluenza virus type 4; HRV-A, human rhinovirus A; HRV-C, human rhinovirus C; HSV, herpes simplex virus; OR, odds ratio.

A Patients B Control Subjects
Anellovirus Anellovirus
Astrovirus Astrovirus
EBV EBV
HBoV HBoV
HHVE HHVE
HHV7 HHV7
HPeV HPeV
Measles virus Measles virus
Parvovirus B19 Parvovirus B19
WU polyomavirus WU polyomavirus

0 10 20 30 40 50 60 70 80 10 20 30 40 50 60 70 80
Percent Percent

B RNA-seqand PVGPCR [l PVGPCRonly [l RNA-seqonly




Spectrum of enteropathogens detected by the FilmArray Gl Panel
in a multicentre study of community-acquired gastroenteritis

A. Spina', K. G. Kerr’, M. Cormican’, F. Barbut’, A. Eigentler’, L. Zerva®, P. Tasslos’, G. A. Popescu’, A. Rafila’, E. Eerola’,
J. Batista’, M. Maass'’, R. Aschbacher'', K. E. P. Olsen'” and F. Allerberger’

Evropska multicentriCna Cetrtletna Studija EUCODI

4 doloCeni dnevi v letu 2014 — 20 zaporednih vzorcev,
10 laboratorijev iz 10 drzav

709 vzorcev/bolnikov, 325 (45.8%) negativni, 268
(37.8%) en povzrocitelj 116 (16.4%) vec
mikroorganizmov

skupno pozitivnih 54,2 % testiranih vzorcev (384/709)
vs 18,1% s konvencionalnimi metodami

Clin Microbiol Infect 2015
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107

W FilmArray® Gl Panel

M Tested according to local protocol

Vpeljava sindromske diagnostike za GE - IMI

VZORCI
e T mmmm v

uBlato
= Izbruhanina
Bris rektuma

Biopt Erevesja

564; 95,92%

Vzorci SDG Vzorci V4
(sezona 2016/17)  (sezona 2015/16)
December 300 305
Januar 288 255

Vzorci - po posiljateljih

17; 3%

= UKC-L

= Onkoloki in3titut

Psih. klinika

Splosne bolniznice

= Zdravstveni domovi

= Ostalo




Vzorci v pripravi na dan

St. vzorcev
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W PoslaninaValivVP  mVsiv pripravi

*2 modrimi stolpci oznaceni vzorci, ki niso bili naroteni na patogene bakterije, oranini stolpci predstavljajo vse vzorce, vpisane v SDG

SDG - sprejem vzorcev po urah

Vzorci, sprejeti do 10:00 so obdelani isti dan |

Stevilo vzorcev

07:00

09:00 10:00 11:00 12:00 13:00 14:00
Ura sprejema

==a—3t. vzorcev delavnik ===, vzorcev vikend/praznik

Trenutno je med tednom in ob sobotah obdelano isti dan vse, kar je sprejeto do 10:00 (t.j. povpre¢no 40,8% dnevnih vzorcev)!




V (n=256)
BV (n=245)
VP (n=5)
BVP (n=43)
SDG (n=20)
P (n=2)

NAROCENO

Posamezni (n=17)

SKUPAJ

49,61
28,57
20,00
23,26
35,00
0,00
70,59
38,61

Le manjsi deleZ vzorcev se nacepi na bakterioloski liniji...

DOKAZANE SKUPINE PATOGENOV

B
2,08
4,90
0,00
2,33

10,00
0,00
0,00
3,74

1

P
0,00
0,41
0,00
2,33
5,00
0,00
0,00
0,51

V+B
1,95
1,22
20,00
0,00
0,00
0,00
0,00
1,53

1

V+P
0,00
0,82
0,00
0,00
0,00
0,00
0,00
0,34

B+P
0,00
0,00
0,00
0,00
0,00
0,00
0,00
0,00

1

V+B+P
0,00
0,41
0,00
2,33
0,00
0,00
0,00
0,34

NEG

45,70
63,67
60,00
69,77
50,00
100,00
29,41
54,93

SKUPAJ

100
100
100
100
100
100
100
100

Vzorci z narocilom na patogene bakterije

KIESTRA-SISTEM PRED SDG

KIESTRA-SISTEM SDG

KIESTRA-DEJANSKI

Le 6,5% vzorcev z naro¢ilom na patogene bakterije bi se teoreti¢no obdelalo na Kiestra-i (le molekularno pozitivni)

REALNO: 26,3 % vzorcev narocenih na patogene bakterije se je obdelalo na Kiestra-i (molekularno pozitivni in vzorci ob

vikendih)




Delez pozitivnih (brez KIBVS)

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
0%
0-6 7-14 >14
Starostna obdobja (leta)
ENEG mPOZ
KIBVS
100%
90%
80%
70%
60%
50%
40%
30%
20%
10%
o%
0-6 7-14 >14
ENEG WPOZ
Dokazane skupine patogenov (brez KIBVS)
80,00
70,00
60,00
— 50,00
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e
S 30,00
20,00
10,00
o0 WE_ mm B-bakterije; WMirusi; P-parazitio s
8 v 3 BV B+P vip BV
WO-Glet W7-14let W>14 let
KIBVS - dokazane skupine mikroorg.
80,00
70,00
60,00
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40,00
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000 . . [ | [ — - — -
8 v 3 BV B+p vip Bevsp
V-virusi; B-bakterije; P-paraziti
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Prevalenca (%)

Dokazani patogeni po starostni skupini (brez KIBVS)
40,00

35,00
30,00

25,00

%

25,00

20,00

15,00

10,00

KIBVS - posamezni povzrocitelji, prevalenca
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BOGlet m7-14let moldler moGlet m7-14let m>1dlet
bsolutnih Stevilk:
Zunanji vsi NEG B v [ B+V B+P V4P BHV+P  POZ
0-6 117 75 3 38 [ 1 0 [ 0 42 . - N
714 % 18 o 7 1 o o o o 8 Dokazani molekularno — kultivacija neuspesna:
>14 240 161 6 69 1 3 0 0 0 79
SKUPAJ 383 258 9 14 2 4 [ [ 0 129 prot-SD_ Vrednost Ct  Ura sprej Dan sprej
KIBVS Vsi NEG B v P B#V | B V4P BsV+P  POZ Yersinia 270/16 | 31,72 17:20 Sre
0-6 109 23 7 76 [ 2 0 1 [ 86 55/16 30,93 17:10 Pet
7-14 23 9 2 1 0 1 0 0 0 14 79/16 253 8:20 Pon
>14 73 37 4 26 1 2 0 1 2 36 ICampylobacter 29/17 28,7 8:25 Cet
SKUPAJ 205 69 13 113 1 5 0 2 2 136 56/17 33,87 10:55 Sob
60/17 33,37 7:55 Pon

Zunanji | Vsi  Yersinia C: Shigella Stxl | Stx2 141/17 29,54 9:40 Sre
06 17 0 3 0 1 0 [ 0 0 - 73/16 34,62 :20 Pon
7-14 26 [} o 0 [} [} [} 0 0 138/17 28,27 :45 Sre
>14 240 0 7 0 [} [} 0 1 1
SKUPAJ | 383 0 10 [} 1 [} [ 1 1
KIBVS Vsi  Yersinia C: Shigella i Stx1 Stx2
0-6 109 0 7 0 1 0 o 1 0
7-14 23 1 1 0 1 0 0 0 [
>14 73 1 6 1 [} 0 o 0 0
SKUPAJ | 205 2 14 1 2 [} 0 1 [

Cryptosporidoiu
Zunanji Vsi NoV-1 NoV-1l RoV AdV AstV Giardia m
0-6 117 1 24 10 3 2 [} [}
7-14 26 [} 6 2 o o [} 1
>14 240 1 60 9 1 1 1 [}

Cryptosporidoiu
KIBVS Vsi NoV-I NoV-II RoV AdV AstV Giardia m
0-6 109 1 38 42 3 3 [} 1
7-14 23 1 9 2 0 0 0 0
>14 73 0 26 3 2 o 3 1
SKUPAJ 205 2 73 47 5 3 3 2




Narocila KIBV - zgolj na viruse
90

20 4,21
0

70
£ 60
<
5 50 7,14
g
>
40
8 74,74 71,43
3 30

20 40,48

10

0

<7 let 7-14 let >14 let

Pri vzorcih iz KIBV, pri katerih so naroCili zgolj preiskavo na viruse, smo dodatno pojasnili manjsi delez (do 7,14%)
primerov AGE z bakterijsko etiologijo

Sklep

- Uporaba modernih molekularnin metod v
sindromski obravnavi zahteva iskanje ravnotezja
med tem kaj potrebujemo, kaj zmoremo in tem
kaj si lahko privosSCimo

- Laboratorij mora biti usmerjen na vrednost in
kliniCho uporabnost in ne na koliCino testiranj
(Value - not volume driven)




Novosti pri uporabi
MALDI - TOF

asist. Julija Germ, dr. med.

doc. dr. Mateja Pirs, dr. med.

Likarjev simpozij 2017

Institut za mikrobiologijo in imunologijo, UL MF

ges

MALDI - TOF in

-> rutinska identifikacija bakterijskih izolatov
-> neposredna identifikacija bakterij iz klinicnih vzorcev
-> posledice uporabe MALDI-TOF za potek zdravljenja

-> dolo¢anje obcutljivosti za antibiotike in detekcija mehanizmov
odpornosti

-> tipizacija bakterij




Microbiology

General bacteriology

UK NEQAS

Other

MicroScan WalkAway
VITEK

Phoenix 100
Conventional tests
MALDI-ToF (bioMerieux)
VITEK 2 (all models)
MALDI-ToF (Bruker)

SI(%) Al (%)
0 (00) 7 (12)
0 (00) 7 (12)
0 (00) 9 (15)
0 (00) 20 (33)
2(200) 95 (16.0)
0 (0.0) 102 (17.0)
2(200) 174 (29.0)
. 6 (60.0) 186 (30.9)

40

T T
80 120
MNumber of Reports

T
160

IDENTIFIKACUJA z MALDI - TOF
* vsi laboratoriji: 47,9 %

* Slovenija: 60%

1
200

MALDI-TOF: MATRIX-ASSISTED LASER DESORBTION IONIZATION —
TIME OF FLIGHT

1. jekleni nosilec = vzorec >

matriks
2. laser

3. uplinjenje vzorca + matriksa =2
oblak potuje skozi masni
analizator do ionskega

detektorja

Flight tube

4. analiza razmerja mase & naboja
(2 - 20 kDA) — prevladujejo

znotrajceli¢ni hidrofilni strukturni ali

ribosomalni proteini

5. masni spekter
6. knjiznica = identifikacija

Laser

Crystallised matrix
with analytes

X

| T Result (spectrum)

T Detection

Separation: TOF
{no electric field)

Acceleration
(electrostatic field)

T Matrix-assisted
laser desorption
ionization
(MALDI)

Croxatto et al. FEMS Microbiol Rev 2012;36:380-407




Bruker bioMérieux V3 DB
MBT v7311: 2509 vrst / 433 rodov Bakterije, kvasovke, plesni,
Mikobakterije: 164 vrst mikobakterije, Nocardia: 1046 vrst

RUTINSKA IDENTIFIKACUJA
BAKTERUSKIH IZOLATOV Z MALDI - TOF




JournaL oF Cunicar. MicrosioLocy, May 2010, p. 1549-1554 Vol. 48, No. §
0095-1137/10/$12.00  doi:10.1128/JCM.01794-09
Copyright © 2010, American Society for Microbiology. All Rights Reserved.

Performance of Matrix-Assisted Laser Desorption Ionization—Time of
Flight Mass Spectrometry for Identification of Bacterial Strains
Routinely Isolated in a Clinical Microbiology Laboratory’

A. Bizzini, C. Durussel, J. Bille, G. Greub,t* and G. Prod’homt*

1371 izolatov

Direktna metoda / delna ekstrakcija z mravlji¢no kislino (Bruker
Daltonics) + primerjava s klasi¢no identifikacijo

Identifikacija do vrste 93,2 % -> vendar 4,9 % diskordantnih rezultatov
Identifikacija do rodu 5,3 %
Brez identifikacije 1,5 %

Ionization-Time of Flight Mass Spectrometry System in a Hospital
Clinical Microbiology Laboratory for Identification of Bacteria and
Yeasts: a Bench-by-Bench Study for Assessing the Impact on Time to
Identification and Cost-Effectiveness

Prospective Evaluation of a Matrix-Assisted Laser Desorption %

K. E Tan B, C. Ellis® R, Lee,” P, D, Stamper,” 5. X, Zhang,"" and K. C. Carrali® J Clin Microbiol 2012

10
[=s=Standard-Protocol |
9 | =@=MALDI-Protocol |

3
Cas do identifikacije (TTI) 7
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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™®

TABLE 1 Reagent cost comparison between traditional and MALDI-TOF M5 methods

No. of Reagent costs (S} (cssI\.mn.{s—
Organism samples Traditional MALDI-TOF
Enterobacteriacene 7.503
ETOCOCCNS SPP. 1454
3,489
5,790
10,145.14
361455

Total 21,930 T8,

9.62 9,581.01

= GGram-negative ghucose nonfermenters.

TABLE 3 Total cost comparison between traditional and MALDI-TOF MS methods, including maintenance agreement costs

No.of
Organism samples Traditional MALDI-TOF 3

Total cost (3) Cost savings

bacteriaceae

Total 11,930 6888651 73.646.18

Klju€ni dejavniki za dobro ID do vrste

VPLIV NA KVALITETO SPEKTRA »  Dipomemben dejavnik:

. Escherichia coli in
starost kolonije Shigella spp

pogoji kultivacije

postopek ekstrakcije proteinov slabSa kvaliteta spektra:
Streptococcus pneumoniae/
Streptococcus mitis

KVALITETA MALDI - TOF KNJIZNICE




Applications of MALDI-TOF mass spectrometry in clinical

diagnostic microbiology

Antony Croxatto, Guy Prod’hom & Gilbert Greub

Table 2. Problems commonly found in routine identification by MALDI-TOF MS

Problems

Examples

Limit of reselution of the MALDI-TCF MS method
Database discordances

Errors in the reference spectra

Similarities of spectra present in the database*

Absence or insufficient reference spectra in the database*

Taxonomical discordances

Insufficient protein signal
Difficult to lyse cell wall structures
Small amount of material sample

Shigelia spp. identified as £. colf

Propionibacterium acries wrongly identified as Eubacterium brachy

due to incorrect reference spectra in the database

Incomplete reference librairies for viridans streptococei and pneumococci
No reference of non-Clostridium anaerobes in the database

Insufficient number of reference spectra of Streptococcus

pneumoniae and Streptococcus parasanguinis in the database to differentiate
accurately these two closely related species

Only one spectrum of Propionibacterium acnes or Bacillus cereus present in
the database is not enough to be representative of the true diversity of

P. acnes and B. cereus profiles

Stenotrophomonas maltophila misidentified as Pseudomonas hibiscicola,
which is an invalid name for 5. maftophila

Agrobacterium tumefaciens is synonymous of Rhizobium rhizogenes

Yeasts require a protein extraction procedure to be correctly identified
Pneumococci as well as most strains of Haemophilus influenzae and
Klebsiella pneumoniae possess a capsule which prevents efficient lysis and
results to poor spectral quality

Actinomyces, Gernella, Nocardia, and Streptomyces species usually display
weak protein signals

Better signal for Enterobacteriaceae grown on blood agar vs. MacConkey agar

“Rapid and simple Shigella and E. coli differentiation by MALDI-TOF using the VITEK® MS platform™

M. Arsac’, V. Monnin?, P. Bourne-Branchu?, D. Pincus®, H. Dwivedi®, G. Devulder®, G. Durand?, A. van Belkum?, V. Girard®

’br‘omen'eux, Marcy, France
Qb»bmen'eux, La Balme les Grottes, France

Shiomerieux, Hazelwood, USA

Objectives - Shigella species and E.coli are very closely related and their differentiation is needed from a clinical and veterinary perspective.
Shigella species are always considered pathogenic whereas E.coli can be either pathogenic or part of the commensal flora. Shigella spp
and E.coli are fo date difficult to distinguish using MALDI-TOF MS. Tedious and time-consuming biochemical and serological methods are
conventionally used and their differentiation remains a diagnostic challenge. The objective of this study was to set up a simple MALDI TOF
MS method that could be implemented routinely in the laboratory allowing to distinguish these closely related species.

Methods :In this study, 106 well characterized strains of Shigella and E. coli including the pathogenic serovar 0157 were used to acquire 400
MALDI TOF MS spectra using a simple extraction procedure. After processing of the spectra, a predictive identification model was built and
discriminative peaks were identified. Data exploration was also performed using multi-dimensional scaling (MDS).

Results : An estimation of performance by cross-validation and data exploration via MDS showed that 100% of £. coli 0157 strains were well
identified at the serogroup level. Non-0157 E. coli and the four Shigella species (S. boydi, S. dysenteriae, S. fiexneri and S. sonnei) were
identified to the species level in 82% ,89%,90%,100% and 95% of the cases, respectively. Several discriminative peaks allowing the
differentiation of the species were also highlighted. The validation of the prediction model on an external dataset of 62 Shiga-toxin producing
E. coli (STEC) strains from different serogroups (excluding 0157) showed that 100% of the strains could be identified to the species level

However, identification at the serogroup level was not possible.

Conclusions : This study showed that the closely related Shigella spp and E. cofi can be distinguish at the species level using MALDI TOF
MS. In this study, it was not possible to distinguish serogroups, with 0157 being the single positive exception. This finding could be of great
importance in the management of outbreaks and in epidemiological and surveillance studies

ECCMID 2015




Nadgradnje knjiznic

Bruker MALDI Biotyper

Moznost izdelave lastnih knjiznic
Polna ekstrakcija izolata
Ustrezna kalibracija
Posnetek priblizno 24 spektrov

Za izdelavo MSP se lahko uporabi samo kvalitetne
spektre = nujna ustrezna obdelava spektrov s Flex

Analysis

Izdelava MSP z BioTyper software

MALDI
] g 2 2 H
*Leptospira spp. MJ MJ MJ 112721.08
*Leptospira spp. FF FF FF 291.02
*Leptospira spp.  SS ss SS 8049.14
#L. borgpetersenii  Tarassovie Tarassovie Mitis Johnson
®L. interrogans Autumnalis Autumnalis Akiyami A
- ®L._ interrogans Hebdomadis Hebdomadis Hebdomadis

®L. interrogans Australis Bratislava Jez Bratislava
L. kirschneri Cynopteri Cynaopteri 3522C
*Leptospira spp.  SS 166 SS 166 SS 166.02
*Leptospira spp. CcP CP CP 226.02
*Leptospira spp. QD oD OD 8720.11
L. interrogans Bataviae Bataviae van Tienen
oL interrogans Pamona Pomoana Pomona
®L. interrogans Pyrogenes Pyrogenes Salinem
®L. interrogans IcterahaemorrhagizCopenhageni Wijnberg
L. interrogans Australis Australis Ballico
®L. interrogans Canicola Canicola Hond Utrecht
#L. interrogans Icterchaemorrhagi! rhagisRGA
mL. kirschneri Grippotyphosa Grippotyphosa Moskva V
@L. neguchii Panama Panama CZ214 K
L. santarosai Shermani Shermani 1342K
*Leptospira spp. DDA DDA DDA 1094410
®L. noguchii Pomona Proechiniys 11861 U
SL. alexanderi Hebdomadis Manzhuang A23
#L. borgpetersenii  Ballum Castellonis Castellon 3
#L. borgpetersenii  Sejroe Sejroe Ma4
AL. biflexa Semaranga Patoc Patoc 1

D. Podgorsek, doktorska disertacija, 2017




Ros

Nadgradnje knjiznic

-> Prosto dostopne zbirke (open source libraries)

WiKIPEDLA

-> Komercialne prilagojene (custom) knjiZnice

Tidll L |

=

AnagnosTec SARAMIS™
ReferenceSpectra

oIy T
>3000 vrst = A ;
S5 P

-> Kontrola kvalitete (QC) in zanesljivost ?
->FDA?

Knjiznice & bakterije s posebnim statusom

Bruker Secure library
Bacillus anthracis (problem lo¢evanja od B. cereus)
Brucella melitensis
Burkholderia mallei
Burkholderia pseudomallei
Clostridium botulinum A, B, C,D, E, F, G
Francisella tularensis
Salmonella Paratyphi
Salmonella Typhi
Shigella dysenteriae
Vibrio cholerae
Yersinia pestis

RAPID COMMUNICATIONS

Fatal anthrax infection in a heroin user from southern

Germany, ]une 2012

T Holzmann (1 de)', D ', P Noll’, 5 Schmoldt®, M Hamczaruke,

M Simon
G Grass", Mnghr‘ .l!ull\g SHémlnsdnrhl* H Bernard®, RGWM Rl[mmennlnn W Schnelder- Brldnrl lGe;snlr
U Relschl




FAST-TRACK COMMUNICATION i i

Importance of Using Bruker’s Security-Relevant Library for Biotyper
Identification of Burkholderia pseudomallei, Brucella Species, and
Francisella tularensis

Scott A. Cunningham,? Robin Patel*®

-> S standardno knjiznico identifikacija NI moZna ne glede na kvaliteto spektra
-> Majhno Stevilo testiranih izolatov
-> S standardno knjiznico ni napacnih identifikacij + NI OPOZORILA
pazljivo pri Burkholderia thailandensis
-> SR library Bruker Daltonics = BSL3 patogeni

Brucella melitensis <1,7 (ni zanesljiva ID) 5 izolatov B. melitensis
(n=6)/Brucella suis (n=3) ’ ) (vmes 1 B. suis)

<1,7 (ni zanesljiva ID) 7 izolatov Francisella

Francisella tularensis (n=9 . .
(n=9) tularensis, 2 Francisella spp.

Burkholderia pseudomallei

(n=2) 1,954 B. thailandensis B. mallei/B.pseudomallei

MALDI-TOF & IDENTIFIKACIJA
BAKTERI) NEPOSREDNO I1Z KUZNIN
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Neposredna identifikacija iz pozitivnih hemokultur

Odstranitev humanih celic iz pozitivhe hemokulture
Liziranje celic:
- Detergent: Na dodecyl sulfate, saponin, Tween 80
- Soli: amonijev klorid
Locevanie s centrifugiranjem:

- Serumska epruveta z gelom
- Diferencialno centrifugiranje
- Komercialni kit MALDI Sepsityper® (Bruker Daltonik, Nemcija)

Koncentrirani mikroorganizmi iz pozitivne hemokulturne steklenicke
Sediment = neposredna ID
Razli¢ni ekstrakcijski postopki = ID
Marinach-Patrice in sod. PLoS One 2010, Ferroni in sod. JCM 2010, Martiny in sod. EJCMID 2012, Stevenson JCM 2010, Moussaoui in sod. CMI 2010,

Spanu JCM 2010, Prod’hom in sod. JCM 2010, Christner JCM 2010, Schubert J Mol Diag JCM 2010, Juiz EJCMID 2012, La Scola PLoS One 2009, Ferreira
CMI 2011, Schmidt EJCMID 2012, March—Rossellé EJCMID 2013




Review Article )ﬁ(
Rapid Identification of Pathogens in Positive Blood

Culture of Patients with Sepsis: Review and Meta-Analysis of

the Performance of the Sepsityper Kit

Nils G. Morgenthaler"? and Markus Kostrzewa® Int J Microbiol. 2015

-> 21 clankov
-> skupno 3320 pozitivnih hemokulturnih
steklenick
-> 80% zanesljiva ID na nivoju vrste
gramnegativne bakterije 90%
grampozitivne bakterije 76% ; MATion e nirita counes o
kvasovke 66% 4 . Fast reliable and unambiguous

species identification from
positive blood culture bottles

using the MALDI Sepsityper Kit!

* MALDI Sepsityper Kit

Neposredna identifikacija iz pozitivnih ﬁ(
hemokultur - Sepsityper modul

Standard Sepsityper modul
—e=====__ | Posebna analiza masnih
spektrov in prilagojen
algoritem ID -> preverja, ali je
mozno, da gre za mesano

wn il *”ﬁ T kulturo

Organism Score
(best match) Value

Escherichi col 208




27th ECCMI D Vienna, Austria %:
22— 25 April 2017

25 April 2017, 13:54 - 14:04
0s1028

Comparison of bacterial i directly from posl blood culture bottles by
MALDI-TOF using standard MALDI| Biotyper Comp and Sepsityper module

Mateja Pirs*', Damjana Barbic?, Manica Mueller-Premru?

795/856 (92.9%) bakteriemija z 1 vrsto
61/856 (7.1%) mesana bakteriemija (kultura)
24/856 (2.8%) mesana bakteriemija vidna v gramskem razmazu

61/856 (7.1%) mesanih bakteriemij: 24/856 (2.8%) mesanih bakteriemij vidnih v
gramskem razmazu:
+  Pravilna ID obeh patogenov v 4 (6.6%) ° PravilnaID obeh patogenov v 2 (8.3%)
primerih primerih
* ID ene vrste v 42 (68.9%) primerih * ID ene vrste v 15 (62.5%) primerih
* ID neuspednav 14 (22.9%) primerih ~ * ID neuspe3nav 7 (29.2%) primerih
* Nepravilna ID 1 primer

27th ECCMI D Vienna, Austria %
22— 25 April 2017

25 April 2017, 13:54 - 14:04
051028

Comparison of bacterial i directly from posl blood culture bottles by
MALDI-TOF using standard MALDI| Biotyper Comp and Sepsityper module

Mateja Pirs*', Damjana Barbic?, Manica Mueller-Premru?

ZAKLJUCKI
* Lazna ID mesane bakteriemije — lahko se po nepotrebno razsiri spekter
antibioti¢ne terapije (EC/KPN), ali uvede zdravljenje (KNS/SA)
* ZgreSene dejanske meSane bakteriemije
* Lahko prednost pred standardnim modulom

Testirana verzija modula Compass Explorer v4.1.40 Se ni primerna za rutinsko
uporabo. IzkuSeni uporabniki jo lahko uporabljajo pri mesani bakteriemiji v
gramskem razmazu




Neposredna identifikacija bakterij iz urina

-> Prepredimo nepotrebno/neustrezno antibioti¢no terapijo

-> Presejanje: prisotnost bakterij v urinu, okuzba secil?

-> Razli¢ni protokoli za odstranitev levkocitov in ID z MALDI - TOF:
volumen vzorca, 1-15 ml, dodajanje SDS, predhodna kratka
kultivacija, filtracija, centrifugiranje

-> Moteci dejavniki - defenzini

ZAKLIUCKI

->-G>+G

-> meja detekcije 100.000 CFU/ml

->70 % monomikrobnih okuzb ustrezna ID
-> E. coli/Shigella spp ?

Burillo A et al. Plos one 2014; 2 Rossello GAM et al APMIS 2013; 3 Sanchez-Juanes F et al. J Clin Microbiol 2014; 4 Veron L et al. Eur J Clin Microbiol ID 2015;
5KimY et al. Ann Lab Med 2015; 6 Wang XH et al. J Micro Method 2013

Neposredna identifikacija bakterij iz :ﬁ:
likvorja
-> Primerno za likvorje s pozitivnim gramskim razmazom

-> Nezadostni volumen kuZnine in prenizko bakterijsko breme
v likvorju za neposredno identifikacijo z MALDI -TOF

Bishop B et al, The use of Matrix-assisted laser desorption ionization time-of-flight mass spectrometry (MALDI-TOF-MS) for rapid
bacterial identification in patients with smear-positive bacterial meningitis, Clin Microbiol Infect 2017




POSLEDICE IDENTIFIKACIJE BAKTERU
NEPOSREDNO 1Z KUZNIN Z MALDI - TOF
ZA POTEK ZDRAVLIENJA

Impact of Matrix-Assisted Laser Desorption %

Ionization Time-of-Flight Mass Spectrometry
on the Clinical Management of Patients With
Gram-negative Bacteremia: A Prospectiv
Observational Study

Pre-MALDI-TOF era . Post-MALDI-TOF era

Gram + cocci

arranged in chains E. faeckm

Olivier Clerc, Guy Prodhom,? Christelle Vogne,” Alain Bizini Thierry Calandra,' and Gilbert Gre

- ‘J"‘- ! Gram + cocei s
Clinical Infectious Discases 2013:56(B)1101-7 A amanged in clusters - aareus
Gram - bacill E. col

ot ol |
| 1meact Gram stain )
Oy pa s b .- Croxatto ] Vis Exp 2014
4 WA
o

5. aureus E.

< asor > < __ Score MALDI
< o~
17 17| Ler? | =2 | Gramski razmaz 20,8%

o . PR
ID z MALDI TOF 35,1% -> modifikacija

antibioti¢ne terapije pri bakteriemiji

Day 1. Day0




MALDI-TOF & DOLOCANJE
OBCUTLJIVOSTI ZA ANTIBIOTIKE

Dolocanje obcutljivosti za antibiotike

EUCAST: Obcutljivost dolo¢amo glede na rezultat fenotipskega testiranja,

meritev interpretiramo glede na opredeljene mejne vrednosti

Fenotipsko testiranje - klini¢ni kriteriji: — \
I1zolat je obcutljiv

Izolat je odporen

Opredeljevanje prisotnosti rezistencnega mehanizma:
Rezistenéni mehanizem dokazan - pri¢akujemo, da je izolat
klinicno odporen
Rezistenénega mehanizma ne dokazemo = ne moremo predvideti,
Ce je izolat klinicno odporen ali ne




pes

MALDI - TOF & AST

Hitro dolocanje ekvivalenta MIK za opredelitev S/I/R

Detekcija rezistencnega mehanizma
-> Dokazovanje encimske aktivnosti na podlagi spremembe

teze molekule (pr. hidroliza meropenema)
-> Detekcija celicnih komponent, ki sodelujejo pri

mehanizmu odpornosti

Detekcija epidemioloskih markerjev -> detekcija klonov z
doloceno obliko odpornosti

ges

MALDI - TOF & AST

Hitro doloéanje ekvivalenta MIK za opredelitev S/1/R
-> Klasi¢na fenotipska metoda: opredelitev MIK

-> MALDI-TOF

Minimalna koncentracija antibiotika, pri kateri pride do
spremembe profila bakterije

Minimalna efektivna koncentracija




Quantitative Matrix-Assisted Laser Desorption Ionization-Time of
Flight Mass Spectrometry for Rapid Resistance Detection

Christoph Lange,® Séren Schubert,® Jette Jung,® Markus Kostrzewa,® Katrin Sparbier®
Journal of Clinical Microbiclogy p. 4155-4162 December 2014
Inkubacija bakterij v gojisc¢u z in brez antibiotika -> primerjava spektrov
Uporaba optimalnega gojisca za rast bakterij

Kratka inkubacija 2,5 — 3 ure = liza celic + dodatek internega standarda
- MALDI-TOF - primerjava spektrov bakterij, ki so rasle z in brez
antibiotika = ocena odpornosti glede na primerjavo hitrosti
razmnoZevanja bakterij

o
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MALDI - TOF & AST

Hitro doloéanje ekvivalenta MIK za opredelitev S/1/R

Detekcija rezistencnega mehanizma

-> Dokazovanje encimske aktivnosti na podlagi spremembe teze

molekule (pr. hidroliza meropenema)

-> Detekcija celi¢nih komponent, ki sodelujejo pri mehanizmu

odpornosti

Detekcija epidemioloskih markerjev -> detekcija klonov z dolo¢eno
obliko odpornosti




Detekcija encimske aktivnosti
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Hydralysis of an antibiotic’s B-lactam ring leads to mass shifts that can easily be detected by MALDI-TOF

mass spactrometry

STAR-BL-Carba kit

erice {orangel or absance (biue) of B

Bactarmase activity in bacterisl stmins




Detekcija celicne komponente rezistencnega markerja ﬁ(

Argl Cham, 2002 New 1 T8[21) S487-91

Identification of Staphyl, aureus and ion of its methicillin resistance by matrix-assisted laser
desorptionfionization time-of-flight mass spectrometry.

Lu2', Yang B, Gua 2. So0g Y, Wang.J.

& Author information
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Racived 16 Apd 00 the genames of i phicillin-ress ot (MRSA) strains. This peptide is

t:m ')':;J":""?“m"""“ 15040y 2018 excreted by agr-pasitive strains, which represent about BSE of the strains of our collection and can

o be identified by the presence of delta toxin in mass spectrometry. The presence of the peptide In the

MALDM-TOF M5 spe was praved by a knock-d i employing that

b expressod antisense RNA to psm-mer. Furthermore. evaluation of a callection of clinical agr-pasitive

o ARSI and MSSA isotates and type strains showed thas, using 3 detection window of miz 2411-2419, the

o iptaapen PSM-mec i i itiv ind a specificity of 1,

PSM-mec thereby enabling rapid identification of a subgroup of MRSA with 2 method that is used during routine
Class A mev gene complex. idensification proceduses.

SCmer. © 2014 Elsevier GmbH. All rights reserved.

LK

—> Gram staining =) <1h
> 99% accurate

5 MALDI-TOF MS =) <1h
> 99% accurate

g Antibiotic
Blood culture suceptibility testing =5 16-24h
bacterial pellet > 99% accurate

Croxatto J Vis Exp 2014




MALDI-TOF &
TIPIZACIJA BAKTERU

Microbial Typing by Matrix-Assisted Laser Desorption Ionization—
Time of Flight Mass Spectrometry: Do We Need Guidance for Data
Interpretation?

Sébastien Spinali,” Alex van Belkum,® Richard V. Gmaring,” Victoria Girard,® Martin Welker,® Marc Van Nuenen,® David H. Pincus,®
Maud Arsac,® Géraldine Durand®
Journal of Clinical Microbiology

Serotipizacija -> posamezni antigeni

Genotipizacija -> DNA

ges

March 2015

MALDI-TOF tipizacija -> rutinski MS - znotrajceli¢ni proteini




Microbial Typing by Matrix-Assisted Laser Desorption Ionization— ﬁ:
Time of Flight Mass Spectrometry: Do We Need Guidance for Data

Interpretation?

Sébastien Spinali,* Alex van Belkum,® Richard V. Goering,” Victoria Girard,® Martin Welker,® Marc Van Nuenen,® David H. Pincus,®

Maud Arsac,® Géraldine Durand®

agar)

Journal of Clinical Microbiology March 2015

A. MALDI-TOF MS spekter iz enega izolata E.coli
na 2 razli¢nih gojisc¢ih (Columbia agar, Drigalski

B. Teoreticni PFGE gel (ocena 20-30 DNA fragmentov)

Tenoverjevi kriteriji: do 3 razli¢ni fragmenti 2>
epidemioloska povezanost

Wt 0 C. MALDI-TOF MS analogi za PFGE gel (analiza 100
. |'|'” i : masnih vrhov -> 15 masnih vrhov razlike = epidemioloka
- [ ' povezanost?)
,. ) |

IDENTIFIKACUA

-> Uporaba razli¢nih gojis¢ (krvni agar,
Cokoladni agar...)

-> Neodvisno od izpostavljenosti
antibiotikom (selektivna gojisca)

-> Razli¢no trajanje kultivacije

-> Tipi¢no zado3c¢a 5-10 znacilnih masnih
vrhov

-> Statisticna obdelava podatkov razvita

ges

(SUB)TIPIZACIJA

-> Problem standardizacije pri
pridobivanju masnega spektra, stevilni
vplivi!

-> Enako gojisce za vse testirane izolate,
¢as in pogoji rasti

-> Enaka koli¢ina bakterij na tarci

-> Enak matriks

-> Enak protokol ekstrakcije proteinov
-> Potrebnih vec¢ znacilnih vrhov (=> 20)
-> Problem statisti¢ne obdelave

rezultatov (Biotyper, Bionumerics,
paket R)




Can MALDI-TOF Mass ]—T;en e
Spectrometry Reasonably M 5 .
icrobiology

Type Bacteria?

Mariéne Sauget,'*** Benoit Valot,” Xavier Bertrand,'*~ and
Diciler Hocgquet'##

Can MALDI-TOF Mass
Spectrometry Reasonably
Type Bacteria? CellPress

Trends in Microbiology, June 2017, Vol. 25, No. 6

L%

Zakljueki

1. Identifikacija bakterij z MALDI — TOF -> revolucija
2. Dopolnjevanje in izboljSave knjiznic, odprava dolo¢enih napak

3. Pomen identifikacije bakterij neposredno iz kuznin za zdravljenje
bolnikov

4. Stevilne aplikacije in $tudije za ugotavljanje odpornosti proti
antibiotikom, na voljo nekateri komercialni kiti, vendar Se
nepreverjeni

5. IzkusSnje uporabnikov s tipizacijo bakterij z MALDI — TOF so
razlicne, nujna standardizacija






