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In 1974, Dr. Bartlett observed
that “our technical
capabilities are exceeding our

ability to apply them
effectively and economically
to human problems”




“....TO ONUEPIVO MIKPORBIOAOYIKO
EPYOAOTNPIO KATAKAUZETOI OTTO TEPAOTIO
OYKO OKOONMAIKAG TTANPOPOPIag Kal
mECETAI VIO TN OlEVEPYEIO TEPAOTIOG

YKAHOG EEETACEWYV, TTOU KIVOUVEUOUV
va ka@odnyouv AavBaopéva Tov
KAIVIKO 10TPO EVW EKTOEEUOUV TO

KOOTOG”




O1 KAIVIKOI 10TpOi avalnTouV TPEIC BACIKES
TTANPOPOPIEG ATTO TO MIKPORBIOAOYIKO
EPYOOTAPIO

‘Exel o Av vai atro
aoBevng TTOoI0
Aoipwén; Ta6oyovo;

Me 11 ptTOpEi va
OepaTtrevOei;

Baron EJ et al Clin Infect Dis 57:e22—e121



H AIATNQZTIKH

KAI H ANTIMIKPOBIAKH
«EMIMEAHTEIA»:
AKPOI'QNIAIOI AIOOI
2TH 2Q32TH AIAXEIPIZH
AZOENQN KAI NMOPQN
YIEIAZ

- Patient -
Clinical ! Diagnosis &
evaluation treatment
Y
Diagnostic Antimicrobial
Stet:wardshlp Health Care Ste.war'dshlp |
« Right test Provider « Right interpretation
- Right patient - Right antimicrobial
- Right time - Right time
&
Rapid Rapid
diagnostic Rapid diagnostic diagnostic
test ordered test performed result
reported
\ Microbiology )
laboratory

Messacar K et al, J Clin Microbiol. 2017; 55(3): 715-723



DIAGNOSTIC STEWARDSHIP
(AIANQ2ZTIKH ENIMEAHTEIA)

EtiAoyn ThG cwWOTAG O1aYVWOTIKAG MEBODOU, N otroia Ba
EQAapHOCOEi OTO CWOTO aCOEVN, B ATTOOWOEI AKPIPBES KAl
KAIVIKA XPNOIMO ATTOTEAECHO OTO CWOTO XPOVO, TO OTTOIO
0a odnynoel og BeATIOTOTTOINON TNG OEPATTEUTIKAG
ol1adikaoiag kKal eEopOOAOYIOHO TWV dATTAVWY YIA TNV UYEia



ETTINEPOUC CUVIOTWOEG

— H gemAoyn TG cwo TG OOKINATIOG TTPOUTTOOETEI YVWOT TNG
EUXEPEING, OSIOTTIOTIOG KAl ATTOd00 NG KABWGS KAl TNG ICOPPOTTIAG
KOOTOUG-OTTOTEAECOHATIKOTNTAG YIA TNV ETTIAEYEica pEBodO

— EuaioOnoia, £181K6TNTA, AKPOYWVIAIO XAPOAKTNPICTIKA
— AuokoAia e¢supeong “gold standard” yia TI¢ CuyKpioEIg
— OETIKA KAl ApVNTIKA TTPOYVWOTIKN agia

— AapBdavovrag utTTOWIV TNV TOTTIKN ETTITITWON TG VOOOU



Mapadsiyua 1

— Mé£B0do¢g TToAuTTAEKTIKAG (Multiplex) PCR assay aviXveuel
TTVEUMOVIOKOKKIKO DNA o€ eyKEQAAOVWTIAIO UYPO TTOU
EARPON a1rdé acOevn pE UTTOWIA PNVIYYITIOOS, O OTTOIOG
OHMWCG €ixe TTpoBepaTTeEVOEi PE AVTIRIOTIKA KO EIXE
apvnTIKN KaAAIEpyeia ENY

— true-positive result or a false-positive result???

— ECapTdaTal a1trd TO KAIVIKO CEVAPIO



H apvnTIKN TTPOYVWOTIKN agia
NS Mmultiplex PCR gival yeyaAn

— AAANA

— AAAnN gival n apvnTIKA TTPOYVWOTIKA agia piag multiplex PCR
TTOU aVIXVEUEI Eva TTaBoyovo Kal AAAn piag multiplex PCR 1rou
mEPIAAUBAVEI peydAo apiOuod TTadoyovwy

— AKOuN peyaAuTepn gival autn TNG HEOOSOU TTOU TTEPIAAUBAVEI
OAA N Ta TTEPIOCOOTEPO OTTO TA TTIOAVA TTOBOYOVA TTOU
OuvaTOV va EUTTAEKOVTAI OTO KAIVIKO OEVAPIO TTOU dIEPEUVATAI



MapdyovTeg TTOU £TIOPOUV OTNV EUXPNOTIA
EVOG VEOU TAXEOC OIOYVWOTIKOU test

— AvAyYKn €KTTOIOEUHMEVOU TTPOCWTTIKOU,
— Hands-on time for performing the test
— H evowpdtwon Tng véag neB6doU 0T PO TWV EPYACIWYV TOU EPYACTNPIOU

— H ikavéTnTa TG véag neBOOdOU va avTIKATACTACEI TIG UTTAPXOUCES | N
AVAYKN VO EKTEAEITAI ETTITTPOCOETWG

— multiplex PCR platforms for cerebrospinal fluid testing: culture is still needed for
detection of bacterial pathogens not detected by the panel, confirmation of
positive results, and susceptibility testing



NMw¢ Ba agloAoyrnooulE TO
COTTOTUTTWMO» MIOG VEAG NEOBOOOU OTNV
KAIVIKN TTPAEN

Mia UTTEPATTAOUCTEUNEVN TTPOCEYYION:
» AgloAdynon Tou d1aypANMATOG TTAPAKOAOUONONG TOU aoBEvOoUg

» Ti1 aAAayég oTn BEPATTEUTIKA £yIVAV ME TN YVWOTOTTOINOCT) TOU
ATTOTEAECMATOG

> Mapadeiypa: o€ TTaIdIATPIKN KAIVIKA N Xprion taxeiag multiplex PCR
o€ ENY pg amTOTEAECHATA TTOU YVWOTOTTOIOUVTAV EVTOS 2WPWV
odNynoe o€ NEiWo TNG €KOEONG € AKUKAORBipn KATA 2 JE 3 NMEPEG
ota TTa1d1a TToU UTTORBANONKavV og ONII

Messacar K, Diagn Microbiol Infect Dis 2016; 86:118-120.



Baolikég ouvOnKeGg yia TNV eI0aywyn
MIOG TAXEIOG OIOYVWOTIKNG MEBOOOU
oTNn OI10YVWOTIKA TWV ACIHWEEWYV

To owoTo test Eival epapuoéoipo- EvaioOnoia kai €101kOTNTA TNG
KAaTaAAnAo yia autoé 1o pEBSOOU
KAIVIKO TTEPIBGAAOV; MpoyvwoTikéC agieg

ATtraiToUpevog Oykog
oeiyparog

AlayvwoTIKR «Trapaywyn»
EpyaoTnplakni euxpnoTia
KoéoTog

KAIviké 6¢peAog

Messacar K et al, J Clin Microbiol. 2017; 55(3): 715723



O1 JI0YVWOTIKEG ECETACEIG
TTPETTEI VA £papuoOlovTal
oTov aoBevn o otroiog Ba

EXEI KAIVIKO/OEPATTEUTIKO
o@eAOG ue Baon 1o
OTTOTEAEC MO




Messacar K et al, J Clin Microbiol. 2017; 55(3): 715-723

BaoikEG CUVONKEG yIa TNV €1I0AYyWYN MIOG
TaxEiag O1AYVWOTIKNG NEBOOOU OTN
OIAYVWOTIKI TWV AOCINWEEWYV

O owoTdég Oa emdpACEl TO ETITpOTTéG SlaXEIPIONG EPYACTNPIOKWY
aoBevng OTTOTEAECHA TNG ECETACEWY

{nToUpEVNG £E€TOONG OTN
OEPATTEUTIK) TOU;

HAekTpOVIKA- OAYOPIOMIKA UTTOOTAPIEN TNG
TTOPAyYYEAIQG TTPOG TO EPYAOTHPIO

O£0TTION KPITNPIWYV YIO TN XPHOTN OPICHEVWYV
ECETACEWY

Mpoéykpion atrd AoIpwEIoAOYyO e@OOOV eV
TTAnpouvTal Ta BECTTIOCUEVA KPITHPIA

Benchmarking

AToppIyn «AAVOACHEVWVY» | NN ATTOOEKTWYV
OcIyyATWY



BaoIKEC apYEC AVTIMIKPOBIAKAG
ETTIMEANTEIOC VIO TNV £10AYWYN MIX TAXEIOG
MEBOOOU OTN OIAYVWOTIKN TWV ACINWEEWYV

Op0n epunveia Oa avTiIAn@Oei o KAIVIKOG TTAwooa atroteAéouaTog!
I0TPOG TO ATTOTEAECHA TNG
ggETAONG;
ETTIAEKTIKA avaKoivwon
CKOXETIKWV KAIVIKA»
ATTOTEAECHATWYV

MNMpoo1rTikdg £EAeyxog kal feedback
aT1To TNV £MITPOTTH dlaxEipiong
TWV AVTIMIKPORBIaKWV

A1aOEoiIun ocUPBOUAEUTIKNA O€
TTPAYHATIKO Xpovo!

Messacar K et al, J Clin Microbiol. 2017; 55(3): 715-723



Na va €xel éva Taxu S10yVWOTIKO TECT TO
MEYIOTO ATTOTEAECHA, Ol ATTOOEKTESG TOU
ATTOTEAECMATOG TTPETTEI VA EVIHEPWVOVTAI
O& TTPAYMATIKO XpOVOo OTaV auTO £KOO00EI

EvepynTikn avayvwon /e1doTroinon yia 1o
ATTOTEAEO A gival avWTEPN ATTO ATTAR avApTNOoN
TOU OTTOTEAEOMATOG OE EVAV NAEKTPOVIKO 10TPIKO

@AKeAO | 0€ Eva NAEKTPOVIKO OUCTNUA UYEIag




EpMNVEIO-£TTEEAYNON TOU
OTTOTEAECOUATOG ATTO TO EPYAOTNPIO

— H TTOAUTTAOKOTNTO TWV OINOECINWY HOPIOKWY HEBOOWYV £TTIBAAAEI
TNV AVAYKN ETTEENYNHATIKWY YIA TOV KAIVIKO 10TPO PUAAWYV
OTTOTEAECHATWV

— 2& TPOOCPATN HEAETN O€ AOINWEIOAOYOUG TO 67.5% TrapadExOnke OTi
ol VEeG HEBODOI gival TTOAU OUOKOAEG OTNV KATAVONOT ATTO MN-
AolIHWwEI0AOYOUG

Blaschke AJ, Diagn Microbiol Infect Dis 2015; 81:57-509.



EpMNVEIO-£TTEEAYNON TOU
OTTOTEAECOUATOG ATTO TO EPYAOTNPIO

— H avakoivwon pIKpoopyaviIoHWwYV o€ TTiTredo €idoug PTTOPEi va gival
£EW aT1ro 1O TEdIO TNG YVWONS TOU KAIVIKOU 10TPOU KOl VO UNV TOV
BonBa va evragel To HIKPOOPYAVICHO OTO CWOTO GEVAPIO.

— OpadoTtroinon Twyv Species ) TTapoxn EPMNVEUTIKWY OXOAiwV!
— NMapadeiyparta: Streptococcus sobrinus amé MALDI-TOF MS
— Viridans Streptococcus group

— Parechovirus oto ENY: KaAUTEPO VO CUVOOEUETAI ATTO TTEPIYPAPN)
TNS KAIVIKAG EIKOVOG TWV parechoviruses



Epunveia amroTEAETHATOC
| ETTIAEKTIKI) KOIVOTTOinon;

— MNapdadeiypa panel yaotpevrepikoU avixveuel Escherichia coli sp

TTOU OTTOTEAEI ACUNTITWHATIKA QOPEIa OTNV TTAEIOVOTNTA 1
Clostridium difficile o€ TTaudida <1 £€Toug, OTTOU ETTIONG TTAPIOTA

popeia
— ETIAEKTIK) avaKoivwon atToTEAECHATOG

— Ox1 TARPWG ATTOOEKTH WG HEBODOG (TrpETrel va dnAwvel TTola TrTafoyova
KOIVOTToloUVvTal Kal Trola OX1)



[TPOKANCEIGC OTNV EPUNVEIA TWV
OTTOTEAEOHATWYV

— O1 pIKpoopyaVvIoHOi TTou avadelkvuovTal OEV gival KAT’ avaykn Traboyoévol

ATTOIKIONOG
ACUNTITWHATIKA AOipwen
Evepyotroinon kard tn diadpopn ogeiag véonong

MapateTapévn aroBoAR MIKPOOPYAVIOHWY HETA ATTO U OXETICOMEVN TTPpONYNnOtica
Aoipwén

— TMapdadeiyua:

— Aviyxveuon gvrepoiouU 1 pIvoioU o€ avatrveuoTiké panel og deiyya TTaidiov pe
TTUPETO UTTOPEI VA TTAPIOTA TTPONYOUMEVN ACIHWEN, ACUMTITWHATIKE ACiHwEn N
TNV AITiO TOU TTAPOVTOG ETTEICODIOU

— Ta ouvOpoMIKA panels kal n Xpron next-generation sequencing avapéveTal va
auénoel Tnv aBefaidTnTa AUTAH



ATTOHOVWON TTOAAQTTAWYV
MIKPOOPYOVIOMWYV OE EVA OEIYMO

— EmpoAuvon;
— ATTOIKIONOG;
— innocent bystanders;

— Eppunveia atré Tov KAIviko 1atpo NMOAY AYZKOAH



BaoikEG apXEC avTIMIKPORBIAKNG
ETTIMEANTEIOG YIA TNV £1I0AYWYN MIA TAXEIOG
MEOOOOU OTN OIAYVWOTIKN TWV ACIHWEEWYV

EMIMEAHTEIA TQN ANTIMIKPOBIAKQN

To cwoTo Oa Kavel 0 KAIVIKOG

OVTIMIKPORBIOKO I0TPOG TIG ATTOPAITNTEG
aAAayég pe Baon Ta
OTTOTEAECHATA TTOU TOU
Kolvotroionkayv;

Clinical practice
guidelines

HA&KTpOVIKE UTTOOTHPIEN
ME OEPATTEUTIKO
aAyopiBuo padi e Tnv
aVOKOivWOoT TOU
ATTOTEAECMATOG

EmitApnon and feedback

A1a@éoiun
OUMBOUAEUTIKA O¢€
TTPAYHATIKO Xpovo

Messacar K et al, J Clin Microbiol. 2017; 55(3): 715723



BaoIKEC apXEC AVTIMIKPORBIAKAG
ETTIMEANTEIOC VIO TNV £10AYWYN MIX TAXEIOG
MEBOOOU OTN OIAYVWOTIKN TWV ACINWEEWYV

O owoTé6g Oa avratrokpiBei 0 KAIVIKOG O€ Avakoivwon o€ NAeKTpoVIKS
XPOVvOg €UAOYO XPOVIKO dIACTNUO META TNV  APXEIO
OVOKOIiVWOT TOU ATTOTEAECHATOG
aT1rd TO EPYAOCTHPIO;
Koivotroinon atmroTeAEOHATOG
o& TTPOOWTTIKO £1TiTredO
EmiTApnon and feedback

A1aOEoiIun ocUNBOUAEUTIKE O€
TTPAYHATIKO Xpovo

Messacar K et al, J Clin Microbiol. 2017; 55(3): 715723



Taxeieg uEBodoOI yia TV
OVIXVEUOT TTOAUOVOEKTIKWV
Gram (-) atro

aIMOKOAAIEPYEIQ

[TaBoyodvo —
Mnxaviouog avtoxng




EpWTAMATAO KATA TNV EPMUNVEIA

Eival Ta dia0eoi1pa panel kovra ota TOTTIKA TTPOTUTTA AVTOXNG;

Ti1 0a onuaivel yia ENAG EVO APVNTIKO ATTOTEAEOMA;

Giaccobe DR, CMI 2019, PII: S1198-743X(19)30524-5



The Opening and Closing of Empiric Windows: The
Impact of Rapid Microbiologic Diagnhostics

Infectious Syndrome Gram Stain Speciation Susceptibilities
Empiric Window 1 Empiric Window 2 Empiric Window 3
E |
Traditional ~30 h | ~54 h E ~3h
Rapid ~30 h : ~24 h : ~21h
Traditional ~83-84 h :
Rapid ~54-57 h !

Empiric window1:the time period between diagnosis of the infectious syndrome/ordering of clinical isolate and availability of Gram stain. Empiric window 2: the time
period between Gram stain availability and speciation.

Empiric window 3: the time period between speciation and antimicrobial susceptibility results.

Traditional: the method of diagnosing and empirically treating an infection using standard laboratory diagnostic techniques prior to the implementation of mass
spectrometry or polymerase chain reaction (PCR)-based methods. Rapid: the method of diagnosing and empirically treating an infection using rapid microbiologic
diagnostic techniques including mass spectrometry and PCR-based method



Taxeieg yEGoodoOI
TTOAUOVOEKTIKWY Gram-

OPVNTIKWYV TTOU
gpapuolovTal o€ BETIKA
OIMOKOAAIEPYEIX




MEBODOOI pe ONUOOCIEUMEVEG
TUXOIOTTOINMEVEC KOl UN-
MEAETEC




MALDI/TOF MS

— Laser desorption ionization plus mass spectrometry
— Se275% Sp295%
— lIdentification : Most GNB

— Molecular antibiogram Usually unavailable outside research
laboratories, and needing further clinical evaluation

— Identification times
— 0.5- 2 hif made from bacterial pellets
— 2-6 h if made after short incubation of positive cultures on a solid medium

— Longer if made from isolated colonies



OcTIKEG HEAETEC NE ouvOpoun Antimicrobial
Stewardship: MALDI/TOF ka1 Acinetobacter
baumannii

— Wenzler and colleagues compared a pre-intervention phase (identification
through conventional methods and no AMS interventions) with an
intervention phase (identification through MALDI-TOF plus an AMS
intervention) for the treatment of A. baumannii infections (BSI and
pneumonia) in a setting with >60% prevalence of MDR [1].

— They observed an important reduction in the median time to adequate
therapy (from 77.7 to 36.6 hours, p <0.001) arguing that MALDI-TOF plus
AMS were able to improve rates of adequate early treatment of severe MDR-
GNB infections by anticipating identification [1]

— Other experiences testify to the effect of MALDI-TOF plus AMS interventions
in reducing time to adequate therapy, as well as in decreasing hospital
length of stay and costs [2]

Wenzler E, Diagn Microbiol Infect Dis 2016; 84(1): 63-8
Huang AM, Clin Infect Dis 2013; 57(9): 1237-45



MALDI/TOF and resistance
mechanisms

— Promising evidence that MALDI-TOF could be of help for rapidly
recognizing the presence of resistant organisms by detection of
drug modification or spectra related to the presence of specific
resistant mechanisms (e.g., ESBL or KPC enzymes in MDR-GNB)

— Further development and clinical studies evaluating these strategies
are necessary to explore their impact on therapeutic choices and
patients’ outcomes as well as infection control issues

Figueroa-Espinosa R, J Microbiol Methods 2019; 159: 120-7.
Gaibani P, J Clin Microbiol 2016; 54(10): 2609-13.
Rodriguez-Sanchez B, Euro Surveill 2019; 24(4).



FilmArray BCID

— NAAT/microarrays — Molecular antibiogram
— Se >90% Sp 100% - KPC
— |dentification — ldentification time
— E.coli - 1h
— K. pneumoniae — Molecular antibiogram
— P. aeruginosa — 1h
— A. baumannii

— Other GNB



FilmArray RCTs and other
studies

— In an RCT, 617 patients with BSI (of which 33% due to GNB) were
randomized in 3arms: (i) standard processing; (ii) FilmArrayBCID®; (iii)
FilmArray BCID® plus AMS.

— Duration of piperacillin-tazobactam therapy was lower in the FilmArray
BCID® andFilmArray BCID® plus AMS arms than in the standard
processing arm

— The study was conducted in a setting with low prevalence of MDR
organisms. No KPC production was reported.

— In non-randomized, before-after studies, reductions in time to effective
therapy and time to de-escalation were observed after the
Implementation of the FilmArray BCID® assay in samples including
either only GNB BSI or both GPB and GNB BSI

Bookstaver PB, Antimicrob Agents Chemother 2017; 61(9). Buss BA, Open Forum Infect Dis 2018; 5(10): ofy258.
Banerjee R, Clin Infect Dis 2015; 61(7):1071-80. Messacar K, J Pediatric Infect Dis Soc 2017; 6(3): 267-74.



Taxeieg uEBodoI TTOU
epapuolovTal O€ OAIKO
aipa

XaunAoTepn evaiodnoia Kai
€10IKOTNTA ATTO TIG TTPONYOUMEVEG
HEBSOOUG




OETIKO ATTOTEAEC O HOPIOKNG HEBOOOU
XWPIG OETIKA AINOKAAAIEPYEIO

EpwTnUaTIKA:
— ZwvTtavog opyaviopog R DNA fRon 6avatwHEVou HIKPOOPYAVICHOU;
— [l6oco ptropEi va dlapKei AuTo;
— KAIvIKd onupavTikin BakTnplaigia i oxi;
— BakTtnplakf aAAS6Oeon pHIKPOTEPNG ONHACIAG;;;
— Mnyn BakTnpiaiyiag;;;
— ATraiTtoupevn d1ApKeIa BEpaTTEiag;



MEBODOOI pe ONUOOCIEUMEVEG
TUXOIOTTOINMEVEC KOl UN-
MEAETEC




SEPTIFAST

— LightCycler SeptiFast ; NAAT
— Se 50-75% Sp 86-92%
— ldentification
— E. coli
— K. pneumoniae
— P. aeruginosa
— A. baumannii
— Other GNB
— Identification time
— 4-5h



SEPTIFAST In RCTs and other
studies

— In arecent, single-center RCT in 200 patients with sepsis comparing the use of the LightCycler SeptiFast® vs
conventional cultures, no difference was observed in antimicrobial consumption (primary endpoint) [1]

— Inthe subgroup of patients with microbiological diagnosis in both arms (44, of which 68% were GNB) a reduction in
antimicrobial consumption was observed in the SeptiFast® arm

— Statistically significant reductions were also observed in the time to de-escalation (8 vs. 54 h) and in the duration of
antimicrobial therapy (12 vs. 15 days), but not in mortality

— Antimicrobial costs were reduced for anti-GPB but not for anti-GNB agents.
— The trial was conducted in a setting of high prevalence of MDR

— In a multicenter, cluster-randomized, crossover trial, appropriate antimicrobial treatment in patients with severe
infections (mostly severe sepsis) and microbiological diagnosis (n = 478) was similar in the intervention (SeptiFast®,)
and the control (conventional cultures) periods (92% vs. 91%) [2].

— GNB were 14% of identified pathogens. No information on resistance prevalence in GNB was provided.

— Overall, SeptiFast® increased the number of septic patients with microbial diagnosis.

1. Rodrigues C, et al. The effect of a rapid molecular blood test on the use of antibiotics for nosocomial sepsis: a randomized clinical trial. J Intensive

Care 2019; 7: 37.
2. Cambau E et al, the EVAMICA open-label, cluster-randomised, interventional crossover trial. Intensive Care Med 2017; 43(11): 1613-25.



T2 Resistance panel

NAAT/T2MR
Se NA

Sp NA
Molecular antibiogram
e KPC

e OXA-48

e NDM

o VIM

o IMP

e CTX-M-14

e CTX-M-15

e CMY

e DHA

OETIKO ATTOTEAECOHO ME OUO
MIKPOOPYOVIOHOUG KOl SUO OIN@OPETIKA
markers avroxng

— TMoia n KAIVIKR} onuaoia Toug;

— OAoi TTaBoyovol | KATTo10G UTTOPEi VA €ival ATTOIKICTAG;

— AilgoAnyisg An@OBeiceg d1a HEOOU KEVTPIKWY YPOAUMWY 1) TTEPIPEPEINKA;

— ZE& TroIoV ATrd TOUG MIKPOOPYAVIOHOUG aVAPEPOVTAI Ol HNXAVIOMOi avToXNG;

—  Ki av KA1rol10g €ival «QUOIKOG» HNXAVIOHOG o€ £éva atrd Ta TTadoydva (1Y avtoxn
o€ KoAloTivn o€ Proteus;

— [loleg BepaTtreuTIKEG ETTIAOYEG B KOAUWOUV Kal TOUG SUO UNXaVvIoHOUG avToXng;

— Avixveuon &€vOg HnNXavioHoU avrToXng €ival TTOIOTIKE Kal OX1 TTOCOTIKN EKPPAOTH
Kal Ogv 1Ico0duvapuei pE KAIVIKE Ekppaon avToxig (Oev givalr MIC! MeydAn d6on
avTIBIOTIKOU duvaTtov va gival SpaoTIKR)

— oAU Aiyeg KAIVIKEG PEAETEG



Epunveia Twv vEwv
OIOYVWOTIKWYV ECETACEWYV OE
AOINWCEEIC TOU

OVOTTVEUOTIKOU

loi —Mikpo6Bia
Mnxaviouoi avToxXng




FilmArray® :
: BIO FIR
Respiratory Panel
Run Summary
Sample ID: 14725 Run Date: 06 Feb 2015 7:46 AM
Detected: None Controls: Passed
Equivocal: None
Result Details

Result Interpretation Call Assay

Not Detected Adenovirus Negative Adeno
Negative Adeno2

Not Detected Coronavirus 229E Negative CoV-229E

Not Detected Coronavirus HKU1 Negative CoV-HKU1

Not Detected Coronavirus NL63 Negative CoV-NL63

Not Detected Coronavirus OC43 Negative CoV-0C43

Not Detected Human Metapneumovirus Negative hMPV

Not Detected Human Rhinovirus/Enterovirus Negative Entero1
Negative Entero2
Negative HRV1
Negative HRV2
Negative HRV3
Negative HRV4

Not Detected Influenza A Negative FluA-H1-2009
Negative FluA-H1-pan
Negative FluA-H3
Negative FluA-pan1
Negative FluA-pan2

Not Detected Influenza 8 Negative FluB

Not Detected Parainfluenza Virus 1 Negative PIV1

Not Detected Parainfluenza Virus 2 Negative PIV2

Not Detected Parainfluenza Virus 3 Negative PIV3

Not Detected Parainfluenza Virus 4 Negative PIvV4

Not Detected Respiratory Syncytial Virus Negative RSV

Not Detected Bordetella pertussis Negative Bper

Not Detected Chlamydophila pneumoniae Negative Cpne

Not Detected Mycoplasma pneumoniae Negative Mpne

Result Control Call Assay

Pass PCR2 Control Positive PCR2

Pass RNA Process Control Positive yeastRNA




e

MPAKTIKEG APXECG OTN HOPLAKN OlAYVWOTIKN TWV AVATIVEUCTIKWY WV

- Emeiocodio Aoiuwéncg kat diapketa antoBoAng tou 1ou
shedding

= The detection frequency for enveloped respiratory viruses

decreased from more than 51 to 30% for sampling on days 0-6
versus 7-14 from symptom onset MOZOTIKEZ ME©OAOI

= Some respiratory viruses, such as bocaviruses, may be shed for = time ]
several months PCR)mBavov pmopouv

va Olakpivouv £va

- [loia n onuaocia evog Oetikov test; AMOKIOTH amd éva
- An obvious risk with a sensitive assay is that a positive result may | Tadoyovo ,
reflect a clinically irrelevant carriership rather than a B BOOPYAVIGHO

symptomatic infection

= Immunocompromised individuals may shed detectable amounts of
respiratory viruses




—— 1|
2wotn Anwn Oslypatoc: lval EUKOAN;

- AUOKOAO va AnwOouv deiypata Xwpig EMPOAUVGON Ao TO
AVWTEPO AVATVEUOTIKO Kdl Tn XAwpida tou

- EvOOTpaxelakeg avappoWnoelg OEV ATOWEUYOUV TO TPOBANHa
- BALs Kdl mTpOOTATEUMEVN YNKTPA TTPOKPIVOVTAl WG KAAUTEPEC



44

Mwc 6a aflomoinbouv ta amoteAEopata tng
PCR otnv KAWvIKN paén;




N .

2WOTOC OlAXWPIOHOC TWV acOevwy

> Ol «“VOOOKOMEIAKEC> IOYEVEIC AOIMWEEIC ATTOTEAOUV TEPAOCTIO
KivOUVvo Yia euTTaBeic acOeveiC: vEOYVA, AVOCOKATECTAAUEVOUG

- ‘EyKaipn avayvwpion Tou alTiou EMITPEMEL ATTOUOVWON ) CUV-
voonAeia (cohorting/isolation)

» ZUV-VOONAEId XWPIC TEKUNPIWON TOU dAITIOU (ME CUVOPOUIKN
nmpoosyylon povo) sivat EMIKINAYNH va toug ekOsoel o€ VEEG
IOYEVEIC AOIHWEEIC

- Virus-specific cohorting!
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METAPNOOXEUPEVOL ACOEVEIC

- Amapaitntn n avixveuon loyevwy maboyovwy GE auto TwV
mAnOuopo

- M€pav TwVv KOIVWY TO MAVEA MPETEL VA AVIXVEUEL
cytomegalovirus, Epstein Barr virus, human herpesvirus type
6, and herpes simplex virus

- Highly sensitive multiplex platforms!
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Mwc¢ epunvevETal n mapouaoida
OUYKEKPIHEVWYV IOYEVWYV TTaBoyovwy;




el

ESCMID Summer School 08-07-2013

Mowog €ival 0 pOAOC TWV AVATVEUCTIKWY WV OTH
coBapn mveupovia;

Ol avamveUoTIKOL Lol amOTEAOUV OGNUAVTIKO dAlTlo
coBapng mMveupoviag Kal avamveUOTIKNG
AVETTAPKELAC O£ AVOOOKATECTAAPEVOUC aoBEVEIC,

10IWC HETAPOOXEUPEVOUC HUEAOU/ ALPOTIOINTIKWY
KUTTAPWV

Ison MG, Am J Transplant. 2009;9 (Suppl 4):5166-72
Kim YJ, Semin Respir Crit Care Med. 2007;28:222-42.



R RRRRRERRERRRBrRDERDDIIWMAY

[Molog €ival 0 pOAOC TWV AVAMVEUCTIKWY LWV OTNV

TMVEUHOVIA TNG Kolvotntac;

(Kal Tw¢ EPUNVEUOUME Hia OETIKN poplakn OoKipaoia;)
» Mmopei va givatl to povadlko aitlo tng MVEUHOVIAC

(MTpwtomadng Loyevng mveupovia/primary viral
pneumonia),

« Mmopel va maplotouv cUAAoipwEN (virus- bacteria n
Virus-virus),

» Mmopei va dnploupynoav tnv mpodiabeon yia tnv
gQavion n tnv emosivwon tng Baktnplakng
Tmveupoviag

« ATopovwon HEPIKWY Kovwy twv tTou ANQTEPOY
AavamveUoTIKOU duvatoV va TAploTA ACUNTITWHATIKA
Aolpwén n amoBoAn ou ota mAaiola avappwong

Jartti T et al 2008
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Pavia A, Infect Dis Clin North Am 2013

Viruses associated with pneumonia

Common Less common or predominantly
in specific hosts or settings

Respiratory syncytial virus (RSV) Measles

Influenza virus A and B Cytomegalovirus

Human metapneumovirus® Varicella zoster virus

Adenovirus Herpes simplex virus

Parainfluenza virus 1, 2, 3, and 4* Epstein Barr virus

Human Coronavirus types 229e, 0C43, Hantavirus
HKU1*, NL-63*

Rhinovirus® Enterovirus
Bocavirus* Parechovirus*

SARS coronavirus, Other coronaviruses

, (COVID-19, MERS-CoV)
* Recently described

and/or of unknown significance
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H emidnyioAoyia tng mMvEUHOVIAC TNG
KOILVOTNTAC HE TN oOUYXPOVN HATIA TNG
OPIAKNC TEXVOAOVia




Etiology of community acquired pneumonia in hospitalized adults
and role of viruses in 6 recent studies
Charles Johansson Johnstone Lieberman Jennings Templeton
(N=885) (N=184) (N=193) (N=183) (N=225) (N=105)

Age Not Mean 63 Median 71 Mean 60 Median 70 Median 60
stated

Any pathogen 46% 67% 39% Not stated 58% 76%
Any bacteria 38% 58% 20% Not stated 48% 46%

Any virus 15% 29% 15% 32% 34% 54%
Co-infection 9% 23% 4% Not stated 30% 27%

RSV 2% 4% 3% 7% 4% 3%
Influenza virus 8% 8% 4% 4% 12% 10%

hMPV NS 2% 4% 1% 0 0
Adenovirus <1% 2% 1% 2% 4% 4%
Parainfluenza <1% 4% 2% 0 1% 8%
virus

Rhinovirus/ 5% 7% 2% 13% 17%
enterovirus

Coronavirus NS 2% 2% 2% 13%



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3572787/table/T3/#TFN6

Etiology of community acquired pneumonia in hospitalized
adults and role of viruses in 6 recent studies

» At least one virus was detected in 15-54%.

- In the 5 studies that reported bacterial etiologies, bacterial
pathogens were detected in 20-58% and co-infection was

detected in 4-30%.
- Viral infections are generally a more prominent cause of CAP
among older adults



e ——
[Molog €ival 0 pOAOC TWV HEIKTWYV
AolpwEewy oTNV MVEUHOVIA TNG
KolvoTNnTac;

» TeKunplwpevn n aAAnAemidpaocn peta&u ypinng, S.
pneumoniae Kdai S. aureus Kdal amodedEIyYHEVN N avénon
NG Ovnrotntag otn cUAAoIPwWEN

- Mapoyola pmopei va eival n aAAnAsmidpaon Kat pe RSV,
hMPV kai evéexopevwe rhinovirus kai parainfluenza virus

Rice TW, Crit Care Med 2011 Talbot TR AM J Med 2005
Morens DM, J Infect Dis 2008 Poulakou G, CMI 2011



Mwc 6a mMpoodI0PIGOUKE AV N ATTOHOVWON EVOC L1OU ATIO TOUG
AEPAYWYOUC £lvaAl TO AITIO TTOU MPOKAAEL TNV MVEUHOVIA;

+ Kotvo mpoBANnua otiC MPOOMTIKEG HEAETEC

Mo yeyaAo mpoBANuA n EPUNVEIA ATTOHOVWONG PIVOIWYV Kdal
KOPOVOIWYV TTOU UTTOPEL VA AVIXVEUOVTAl OE€ TOooooTd 2-45% Kal
0-6% avtiotoiXd, 0€ ACGUUTITWHATIKOUG

- Mikpotepn apgiBoAia mi amopovwong influenza kat hMPY, ot
OTTOi0l OTIAVIWG ATTOHOVWVOVTAl OE AMOUGIA CUUTITWHATWY

- Kamoleg yeAetec €0e1€av uywnAd (KA poptia o€ MVEUHOvid, dpd
Ol TTOCOTIKEG HEOODOL duvatov va Bonbnoouv MEPIOGOTEPO

DeVincenzo JP, J Infect Dis 2005 Jartti T, Paed infect Dis J 2008
Martin ET, Diagn Microbiol Infect Dis. 2008 Gerna G J Med Virol. 2009
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Therapeutic implications of a “positive”
multiplex PCR beyond influenza

- Limited therapeutic options for the treatment of other viruses

- Ribavirin has broad antiviral activity in vitro that includes RSV,
hMPV, parainfluenza virus and influenza

- Inhaled ribavirin for RSV

> limited benefits among severely immunocompromised patients
- Among other populations, the benefits are questionable and the
costs and risks limit the use of inhaled ribavirin
- Intravenous ribavirin may have a potential role for
overwhelming viral pneumonia in severely
immunocompromised patients

Boeckh M, Clin Infect Dis. 2007
Ventre K, Cochrane Database Syst Rev. 2007
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Therapeutic implications of a “positive”
multiplex PCR beyond influenza

- Palivizumab, a monoclonal antibody directed against the
fusion glycoprotein of RSV is recommended for the
prevention of RSV hospitalization in specific subgroups
of premature infants and infants with some types of
congenital heart disease or chronic lung disease

Shachor-Meyouhas Y, Pediatr Blood Cancer. 2011



. 58]

Therapeutic implications of a “positive”
multiplex PCR beyond influenza

- Cidofovir has potent activity against adenovirus and case
reports suggest clinical benefit in immunocompromised
patients

- It should be considered for patients with overwhelming
adenovirus pneumonia including adenovirus type 14

- Because of the toxicity and difficulty with administration,
cidofovir is not appropriate for CAP in immunocompetent
hosts

Doan ML, J Heart Lung Transplant. 2007
Darr S, Clin Infect Dis. 2008
Toth K, Proc Natl Acad Sci U S A. 2008
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Therapeutic implications of a “positive”
multiplex PCR beyond influenza

- Pleconaril is active against picornaviruses including
rhinovirus (inhibits viral uncoating)
= A clinical trial showed reduction in the duration of

symptoms for naturally occurring colds

- Most pools of intravenous immunoglobulin (IVIG) have
significant titers of antibody, including neutralizing
antibody against common respiratory viruses
= IVIG should be considered for hypogammaglobulinemic and

severely immunocompromised patients with viral

pheumonia
Hayden FG Clin Infect Dis 2003
Pavia A, Infect Dis Clin North Am 2013



Rhinoviruses

» MEAETEC TTOU XpNOLHOTIOIOUV HOPLAKEC HEBOOOUC aviXVEUOUV
OUXVd PLVOLOUC ATTO PLVOPAPUYYIKA I papuyylkad Osiypata
madlwV Kal EVNAIKWY HE AOIHWEELC KATWTEPOU AVATIVEUCTIKOU

- Emiong exouv tautotmolnBei o€ mocooto 4-45% maidiwy kKat 2-17%
eEVNAIKWY PE TIVEUHOVIA TNG KOLVOTNTAC

Louie JK, Ped Infect Dis J 2009 Cevey Macherel M, Eur J Ped 2009
Falsey AR J Infect Dis 2002 Tsolia MN Clin Infect Dis 2004
Charles PG, Clin Infect Dis 2008 Templeton KE Clin Infect Dis 2005

Johnstone J, Chest 2008 Lieberman D, Chest 2010
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Rhinoviruses: Kal aitioAoylKn OUGXETION HPE TNV
CAP?

» AUCKOAO va amodeix0el

- 2Juxva avixvevovtat pall pe aAAoucg 1oug n Baktnpla

» 2€ ACUUTITWHATIKOUC (0WC Taplotd Kabuotepnuevn Kabapon
mponynOsicac Aolpwénc N ACUPTITWHATIKN AoIpHwEN

» 2uvnNOwcg n amoBoAn U dev Eemepva TIC 2-3 eBOopadeC amo TN
Aolpweén
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Severe CAP or HCAP

- This study demonstrated that viral infection is common in adult
patients with severe pneumonia.

- About one-third of patients with severe CAP or HCAP had viral
infections, and the mortality from viral infection and bacterial
infection were comparable.

Choi SH, AJRCCM 2012
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Rhinoviruses as stand-alone cause of SARI

TABLE E3. THE NUMBER OF VIRUS TEST-POSITIVE SPECIMENS FOR EACH VIRAL

PATHOGEN"
Total BAL fluid only  Both BAL fluid Nasopharynge
(n=72) (n=23) and al specimen
nasopharyngeal only
specimen (n=32)
(n=13)
Virus
Rhinovirus 17 (23.6) 8 5 4
Parainiluenza virus 15 (20.8) 5 2 8
Type 3 8 (11.1) 1 1 6
Type 1 5(6.9) 2 1 2
Type 2 1(1.4) 1 0 0
Type 4 1(1.4) 1 0 0
Human metapneumovirus 13 (18.1) 0 3 10
Influenza virus 12 (16.7) 3 5 4
Influenza A 11 (15.3) 4 3 4
Influenza B 1(1.4) 0 1 0
Respiratory syneytial virus 10 (13.9) 5 1 4
Respiratory syneytial virus A 4 (5.6) 2 0 2
Respiratory syneytial virus B 6(8.3) 3 1 2
Cytomegalovirus 8 (11.1) 8 0 0
Human coronavirus-0C43 4 (5.6) 1 0 3
Adenovirus 1(1.4) 1 0 0
Enterovirus 1(1.4) 0 0 1

Data are presented as the number (percentage) of patients.

Tvevinses eI RS SEEAL, AJRCCM 2012



LETTER

New molecular semi-quantification tool @
provides reliable microbiological evidence
for pulmonary infection  innsive care med (2018) 44:2302-2304

Javier Yugueros-Marcos'?, Olivier Barraud?, Alexandra lannello', Marie Cécile Ploy?, Christine Ginocchio®?,
Margarita Rogatcheva®, Cristina Alberti-Segui?, Alexandre Pachot', Virginie Moucadel', Bruno Francois®®”*
and For the VALIBI study group

First (multicentered, non-randomized) study comparing concordance
of a multiplexed molecular method with conventional culture, based
on the use of specific semi-quantitative thresholds for positivity calls
120 patients with suspected VAP- Bronchoalveolar lavage (BAL)
specimens

BioFire® Pneumonia Panel (BPP) can detect 18 bacteria, 8 viruses, and
7 antimicrobial resistance-associated genesin 1 h

Clinicians were left blinded to the rapid test results




Ssage: A new era opens for
Resu ItS rapid reliable microbiological results

and resistance information

30 S5 40

T3 (96%; 84%)
(97%; 91%)

H influenioe 1 (74%; 87%)
(81%; 94%)
P. ceruginoso | I T (95%; 95%)
[ (96%. 98%)
) (86%; 94%)
I, (92%. 98%)
£ cloocoe complex | I L(S50%; 95%)
I (90%; 99%) ene
& pumio gy [——— T o * Overall concordance was 89.0% positive

: 99%)

S premarioe. [—————T g percentage agreement (PPA) and 95.9% negative
EE— (100%;

ot g percentage agreement (NPA)
100%;

s | — (100%; 99%) * Overall (adjusted) concordance increased to
I (100%; 99%)
= 3 (100%;57% 93.1% PPA and 98.2% NPA
E— (100%; 99%) . .
(100%; 100% * 14% discrepant due to different thresholds

I (100%; 100%) .

s pobctoe | (100%; 99%) * 6% discrepant due to early treatment
I (100%; 100%) . . .

A bmann cokcoceton comples [ (100%; 100%) * 3.4% unexplained discrepancies

I (100%; 100%)

£ oerogenes [1(100%; 100%)
[ (100%; 100%) l

If the molecular method was used to choose initial therapy, in 29.1%
patients, initial antimicrobial treatment should have been larger, and in
16.7% patients, initial antimicrobial therapy could have been more targeted

Yugueros-Marcos J et al, Intensive Care Med (2018) 44:2302-2304



JUUTTIEpAOUATA- HOPIAKEC HEBOOO!L KAl
AVATMVEUOCTIKO

- Aev apKel va avayvwpiooupe Kamola maboyova ota Osiyyata twy
7\0|pw§swv TOU AVATVEUGTIKOU: npsnsl va HTTOPECOULE va Td
OUOXETIOOUHE HUE TNV KALIVIKN EIKOVA KAl TNV smdnmo)\oyla

- Eux€pela diayvwong lwv JE cagpn MPOTUTA 0TO KATWTEPO
AVATIVEUGCTIKO

- Avayvwpion VEwV 1wV TTOU ATTOTEAOUV TAUTOXPOVA Kdl VEOUG
(PAPHUAKEUTIKOUG OTOXOUG

- Xpe1alopaoTte XpOVOo Kdal HEAETEG Yid vdA ATTOCAWPNVICOUUE TN onuacia
TwWV GUAAOIHWEEWY

» Xpelaloyaote VEEC HEAETEC YIdA TNV OlAYVWOTIKN HIKpOoBIaKwV
AOIHWEEWY TOU avaATVEUOCTIKOU O0€ BAPEWC TAGXOVTEG-TA OEOOHEVA WG
TWPA UTTOGXOHEVA



MeAAOVTIKOI TOMEIC AVATTTUENG

— H Texvoloyia auth) Tn OTIYUNR OEV UTTOPEI- iICWG KAl 0TO MEAAOV va
HNV pTTOPECEL, AAAA O OTOXOG Eival TEPACTIOS: AEIOTTIOTOG
ATTOKAEICHOG TNG AOipWENG

— AvrTi va avadnreital n TrTapoucia HIKpoopyaviououU/Aocipwéng, va
ATTOOEIKVUETAI N ATTAVTNON TOU EEVIOTH

— Na BeATIWOEI N IKAVOTNTA TWV VEWV HEBSOWYV Va ATTaVTOUV OTO
EPWTNHA «TI Ba Bepatreloel TO ACOEVH»

— H didyvwon Kal Eykaipn avayvwpion TwV avOeKTIKwY Gram-
APVNTIKWV TTa00yovwy €xel TEDEI TTOAU YwnAd oTn AioTa TWV
TTPOTEPAIOTATWY WG iImportant unmet need

— KAINIKEZ MEAETEZ
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