BIOMERIEUX

y

COBPEMEHHbIE BO3MOXHOCTW
OANATHOCTUKU CEIMNCUCA

EneHa OmapoBa
K.6.H., MeHedxep o npodykuuu OO0 «buoMepbe Pycy



CENCUC — YITPOXAIOLWLAA XXU3HN OPTAHHAA
ANCOYHKUUA, BbISBBAHHAA HAPYLLEHUEM PEIYJNIALN S
OTBETA XO3AWUHA HA MHO®EKLUMUIO o

3048

SEPSIS

— OCCURS —
EACH YEAR

.1 MupoBas ctatuctuka: 30 MUIIJIMOHOB Clly4aeB cerncuca exerogHo

UcmouHuk: Singer, JAMA 2016



CENCUC — YITPOXAIOLWLAA XXU3HN OPTAHHAA
ANCOYHKUUA, BbISBBAHHAA HAPYLLEHUEM PEIYJNIALN S
OTBETA XO3AWUHA HA MHO®EKLUMUIO o

SECONDS

SOMEONE DIES

FROM

SEPSIS

.1 MupoBas cTtaTucTuKa: Kaxable 3-4 cekyHAabl 1 YenoBeK ymmpaeT OoT cencuca

UcmouHuk: Singer, JAMA 2016




CENCUC — YITPOXAIOLWLAA XXU3HN OPTAHHAA
ANCOYHKUUA, BbISBBAHHAA HAPYLLEHUEM PEIYJNIALN S
OTBETA XO3AWUHA HA MHO®EKLUMUIO o

ONE

OUT OF EVERY

.1 MupoBas ctatuctuka: 1 ns 23 naumeHToB 6ONMbLHULbLI UMEeT cencuc

UcmoyHuk: Singer, JAMA 2016



BIOMERIEUX

4

Mpu TaXenbiX HdEeKUNAxX npucyTcTBue 6akTtepum B
KPOBOTOKE MOXET pa3fin4yaTtbCH.

Ot 30% g0 40% npu TAKENOM CENCUCE UMK CENTUYECKOM LLOKe; 1 2
Ot 50% go 80% npu MEHUHTUTE;3
OT 5% no 30% npu NHEBMOHUNK;3

OT1 30% no 50% npu octeommnenute.d

UecmouHuk: 1-Bernard, NEJM 2017; 2-Cohen, The Lancet 2015; 3-Cumitech 1C ASM (Baron EJ 2005)



OAWATHOCTUPOBAHUE CEIMNCUCA
y

KnnHnyeckana guarHocTuka

OwnarHocTuka in vitro:
TecT Ha npokanbunToHUH (MKT);
YpoBeHb C-peaktuHoro 6enka (CPB);
YpoBeHb NnakraTa;
O6wmnn aHanm3 KpoBw;
KonuyectBo TpOMOBOUNTOB;
BUNnpy6buH;
KpeaTuHuH;

O6paseL Ha noceB 13 o4yara MHdEeKUUn (Moua,
CMMHHOMO3roBas XMAKOCTb, paHEBOE OoTAENAEeMoe,
oTaendemMmoe opraHoB AblXxaHUdA U gpyrune XnakocTtu
opraHmama);

[MoceB KpOBM Ha reMoKynbTYypy.



HMAFHOCTMPOBAHME CE”CMCA BIOMERIEUX

D

Onsa noctaHOBKM TOYHOro AnarHo3sa:

UToObI onpeaennTb naToreH, Bbi3aBaBLIMN MHPEKLUU KPOBOTOKA;
YTO6Obl yCTAHOBUTL MCTOYHUK MH(EKLMN.

Ana nsonauuu Bo3dyautens (-erm) UHPEKLUUU C Lerbio
npoBeaeHus naeHTupuKaumm n onpegeneHus
YyBCTBUTENBLHOCTU K aHTUOMOTUKaM

Ona nonyyvyeHna nHdopmaunm, Kotopast TOMOXeT
onpeaenuTb Tepanuio

MoceB KpoOBM Ha reMOKYnbLTYpy — CTaHAapT
npu AMAarHOCTUPOBAHUN CENTULIEMUM




(TEMOKYJIbTUBUPOBAHMUE) BIOMERIEUX

NMOCEB KPOBU HA CTEPUIIbHOCTb .
«30J/10TOU CTAHOAPT» AUATHOCTUKMU _4

HopmaTuBHasa 6a3a
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Mocees

00 yreepxaenun
K‘]H'[EPHEB OUEHKH KaYyecrsa HIEJ.I_IIIIIIIIEKI}“ NOoMOIIH

B cootpercrTaHE ¢ yacTsio 2 cratei 64 MenepantHoro 3axona or 21 noabpsa 2011 r.
Ne 323-03 «OO0 ocHOBAX OXpadHkl 3MOPOERA Tpakmad B Poccwiickoid denepaiuu»
(Cobpanue saxonomarenscrsa Poccmiickoli @enepaunn, 2011, No 48, cr. 6724; 2013,
No d8,cT. 6I65)npuKkaibl BA IO

1. YIBepauTe KpHTEpHH OLESHKH Ka9eCcTBa MEIHUMHCKON NOMOLIH COrJIacHo
NMPHIOECHHKD.



NMOCEB KPOBU HA CTEPUIIbHOCTb
(TEMOKYJIbTUBUPOBAHMUE) BIOMERIEUX
«30J10TON CTAHOAPT» OUATHOCTUKMU y

HopmaTuBHaa 6a3a

3.1.18. Kputepun kadectea cneynanmsvpoBaHHON MegWUMHCKOW NOMOLLWM B3pOCnbIM
npu centuuemmun (cencuce) (koabl no MKB-10: A02.1; A39.2; A40; Ad1; A42.7; A49.9; B37.7;
R57.2)

Ne n/n Kputepuu kadectea OueHKa BbINONHEHUA
1. BeinonHeHa ouUeHKa COCTOAHWA W CTeneHW TsxecTH 3aboneBaHWA no Ha/HeTt
wkane SOFA He nozgHee 1 Yyaca oT MOMEHTa YCTaHOBNEHWUA ANarHosa
2. BeinonHeHo uccnegoBaHne YpPOBHA NakTaTta B KPOBW He no3aHee 1 waca ot [a/HeTt
i MOMEHTa VCTaHOBNEHWA ANarHosa
3. BeoinonHeHo uccnegoeaHne YpoeHA C-peakTMeHoro Genka  w/mnu Ha/Het
NpoKanbUWTOHWHa B KPOBKM He No3gHee 1 Yaca oT MOMEHTa NOCTYNNEHWA B
i cTayuMoHap
4. EbINONHEHD WCccNefoBaHWEe KWUCMOTHO-OCHOBHOMD COCTOAHWA KpoBW (pH, Ha/HeTt

PaCO2, PaO2, BE, SB, BB, SO2, HbO) He nozgHee 1 4aca oT MOMeHTa
NOCTYNNEHUA B CTaUWOHAaD

5. BeinonHeHoO He MeHee ABRYX 3abopoe npob KPOBW, BRATbIX U3 BEH pPa3sHbIX Oa/Het
BEPXHUX KOHeYHocTel, ¢ uHTepeanom 30 MUHYT Ans 6akTepUonorMyeckoro
uccnenoBaHuA KPOBW Ha CTEPUNBHOCTb c onpegeneHvem
YyBCTBUTENBHOCTM  BO3DyauTens K aHTMBMOTMKAM U ApYrUM
NeKkapcTBeHHbIM MpenapataM He nosgHee 1 vaca OT  MOMEHTa
NOCTYNNEHWUA B CTaUynoHap

6. HavaTa Tepanus aHTWOaKTepWarnbHbIMW MeKapcTEEHHBIMKU MpenapaTamu Oa/Het
wunn  NpoTUBOrpUBKOBBIMU  NeKapcTBEHHbIMW  Npenapatamu  Wunu
MNPOTUBOBUPYCHBIMKU NEKapCTBEHHBIMKU NpenapaTtamn He nosgHee 1 yaca ot
MOMEHTa MOCTYMMNeHWA B cTaynoHap (NpM CenTUYEeCcKOM LUOKe, B
3aBUCMMOCTKU OT MeULMHCKNX NOKa3aHWA U NpU OTCYTCTBUN MEOWLMNHCKUX
NPOTUBOMNOKa3aHW)




NMOCEB KPOBU HA CTEPUIIbHOCTb .
(TEMOKYJIbTUBUPOBAHMUE) BIOMERIEUX
y

«30J10TON CTAHOAPT» OUATHOCTUKMU

lll. Kputepun kavecTtBa no rpynnam 3adbonesaHuit (COCTOAHMN)

3.1. KpuTepuu KayecTsa Npn HEKOTOPLIX MHPEKUNOHHLIX 1M NapasnuTapHblix BonesHax

3.1.1. KpuTepun KayecTBa cneunanu3vMpoBaHHOM MeOULUWHCKOW NMOMOLUM OeTaM npu nuxopagke ©es3 ouara
nHbekumn (kogel no MKB - 10: A49.8 - A49.9; R50.0 - R50.1)

N n/m Kputepun kauectea OueHka
BbINOMHEHUA
BeinonHeHo 6akTepuonorMyeckoe uccnegosaHe KpoByM Ha CTEPUNBbHOCTb
C onpegeneHnemMm YyBCTBMTENbHOCTM BO3OyOMTena K aHTUOMOTWMKaM U
. OPYrMM nekapcTBeHHbIM npenapatam (nNpu Hanuuuu nabopaTopHbIX Ha/Het
Mapkepos DakTepuanbHOW MHpEKUMK)




POJIb NABOPATOPUU KITMHUYECKOW
MUKPOBMONOr M >

«...JlJabopamopHasi duazHocmuka bakmepuemuu U hyHzemuu
ocmaemcsi 0OHOU U3 eakHelUwux ¢pyHKyuUlU nabopamopuu

KJIUHUYeckoll MukpobuoJsioauu...

lMonoxumenbHbIlU pe3ysibmam rnocesa Kpoeu rno3sseoJsisiem
ycmaHoeumb usiu noodmeepoums UHHEKUUOHHYH 3muosi02Uro
6os1e3HU nayueHma. Kpome moeo, oH yka3bieaem Ha
e036ydumerisi u no3eoJsisiem ripoeecmu mecm Ha oripedesieHue
yyecmeumesibHoCMmu K aHmubuomukam 0s1s1 onmumu3ayuu

mepanuu».

UecmoyHuk: CLSI M47-A 2007



HA3HAYEHUSA NMOCEBA KPOBU HA KOUKO-

MECTO

BIOMERIEUX
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AHATIU3ATOPbI KYNIbTYP KPOBM
BACT/ALERT® 3D

(MPOUN3BOACTBO BIOMERIEUX, ®PAHLINA )

C0,+H0 <—>HC0,<—> H*+HCO;
@
OOpa3ey KpoBMU

OGHapyxeH
MMUKPOOpPraHusm B
obpasue KpoBu



AHAJIN3ATOPDbI KYJIbTYP KPOBU
BACT/ALERT® 3D BIOMERI

(MPOU3BOACTBO BIOMERIEUX, ®PAHLAA )

240 conakoHOB
120 chnakoHoOB 30-50 obpa3uyoe e 9eHb
20-25 ob6pa3uyoe 8 0eHb

60 c¢hnakoHoOB

NMopknrovyeHne oo 6
1-10 ob6pa3uyoe 8 A A

NMoaknto4veHne ao 3 OONOSNTHNTENbHbIX

OeHb OOMONTHUTENbHbIX MoAynen Ansa nHKy6auum
Mmoayneun onsa + 240+240+240
MHKyOauuun + 240+240+240

+ 240+240+240 14



BPEMA 0O OETEKLUUUN OCHOBHbIX
NMATOMEHOB KPOBOTOKA

BIOMERIEUX

Wctounmk MukpoopraHmsm Bpemsa Ao perekuuu, 4
'{B'ilgn;dtcc)gfjf:t'iﬂogd\:\;ith BacT/Alert FA Plus Compared to BacT/Alert FA EnterOCOCCUS faeCium 12,6
Eur J Clin Microbiol Infect Dis (2016) 35:1469-1473 Enterococcus faecalis 10,8
Streptococcus pyogenes 9,4
Staphylococcus aureus (MSSA) 12,2
Staphylococcus aureus (MRSA) 14,2
Escherichia coli 9,8
Klebsiella pneumoniae 10,1
Pseudomonas aeruginosa 13,9
Acinetobacter baumanii 9,6
e o Gy - PoRyTam nuTary Streptococcus pneumoniae 13,8
Enterobacter cloacae 11,6
Candida glabrata 43,5
Haemophilus influenzae 14,4
Proteus mirabilis 12,5

Comparison of BacT/Alert microbial detection system with conventional blood culture method in neonatal sepsis

Journal of Pediatric Infectious Diseases, vol. 3, no. 1, pp. 21-25, 2008

«Streptococci, which are important neonatal pathogens, were
detected exclusively with the automated system.»




CENCuUC - HEOTNOXHOE COCTOAHVUE e

«KOIrgA BAXHA KAXOAA MUHYTA...» - 4

BbicTpoe Havyano Hagnexawen aHTMbakTepuanbHON
Tepanuu NOoBbILWAET WAHCbl HA BbDKUBaHUe
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time from hypotension onset (hrs)

Kaxpabin yac 3agepXXKku BBeAeHUA aHTUbaKTepuanbHbIX npenapaTtoB Obin CBA3aH
CO CpeaHUM CHMKeHUeM BbhKkMBaeMocTu Ha 7,6% B TeyeHue nepBbix 6 YyacoB
nocne NOABMEHUA rMNOTEeH3UN.

UemoyHuk: Kumar, CCM 2006



q)AKTOPbI, B"MHI'OI_L"ME HA BbICEBAEMOCTb BIOMERIEUX
_4

dnakoH  Obpaseu

— *AtTmocdepa MukpoopraHmsm
‘MUK (AUKNN UK Pe3NCTEHTHbIN)
*MeTabonuam (asapobbi/aHa3apobbl)
*CKopoCTb pocTa
* Metabonunyeckasi akTMBHOCTb

4 Cpena
P — 7
b ‘ /'BMTaMMHbI AHTNOMOTUKN
10— . *benku «CoaepxaHue B CbIBOPOTKE
:E;_ ./ ’¢aKTOpb| pocCcTa ‘T$€f’m ..
;3%—-—; J (bakTepuocTaTuyeckmmn/6aKkTepuum
P ;i’ AHLIN)
: «CnekTp akTuBHOCTM (+/T-
MIALERT FA Plus wo P (F+/T-)
B Aevod. At oth NonumepHble
-am;ur nvn"‘T
Mt er. 30 21 L » TPaHynbl Ob6paszey
BioMERigux, 150, Dutam i .
V4 , *CeAaAsbiBaHue *O6bem
-CpoacTtBeo *Tun (KPOBb UK SIUKBOP)

/ _____

+CBA3bIBaHUe 6enkoB nnasMbl
*Bpemsa goctaBku B nabopaTtopuio




®NAKOHbI BACT/ALERT FAN® PLUS
C NONIMMEPHBIMU MPAHYTAMM -

FA Plus FN Plus PF Plus
a’pobHble aHaspoOHble neguaTpuyeckue
— - Be3onacHble nnacTukoBbIe
Jlerkue
He OblOLWMecH
— izg' In===_b_‘- Y
——— . — — HeunTtpanusauusn
I—————— S aHTMOMOTUKOB
i .
!g ‘g?_‘/w k-_ -
= l*é OTcpoyeHHas 3arpy3ka
“ST/ALERT* PF Plus_ ="
5:&:‘“35‘”‘3“5” OeTekuna rpnbéos B a3poOHOM

S q;)naKOHe




®JIAKOHbI BACT/ALERT FAN® PLUS
C NOJIMMEPHbBIMU IPAHYJIAMU

BIOMERIEUX

Tpn TNa NnoNMMepHbLIX rPaHyn Ansa
HeuTpanu3aumMm aHTUOMOTUKOB

© I'panynbl APB1
- NloHHbIe cBA3KM (Hanpumep, aMmnuLUuninH)

© I'paHynbl APB2

- BaH-pgep-BaanbcoBbl cBA3M (Hanpumep,
BaHKOMWLIVH)

© 3anaTteHTOBaHHOe BeLLECTBO
- KoBaneHTHble cBSA3KN (Hanpumep, kapbaneHeMbl)

* Homep nateHTa: US 2011/0003329A1



®JIAKOHbI BACT/ALERT FAN® PLUS

C NOJIMMEPHbBIMU TPAHYJTAMU

Bbicokas aHanunTn4yeckas YyBCTBUTEJIbHOCTDb

Ta6nuua 1. AHanuTUYecKasa YYBCTBUTENLHOCTL: Npeaen oGHapyXeHUs

NoeHTUPUKaALUMOHHDBIN

Mpenen oGHapyXeHuUs

MukpoopraHusm HOMep WwTaMmma (KOE/chnakoH)
Candida albicans ATCC® 14053 ™ 6
Enterobacter aerogenes ATCC® 13048™ 8
Enterococcus faecalis NCTC 12697 5
Escherichia coli NCTC 12923 4
Haemophilus influenzae ATCC® 10211 ™ 6
Klebsiella pneumoniae STL 104016 4
Listeria monocytogenes ATCC® 15313 ™ §
Pseudomonas aeruginosa NCTC 12924 4
Salmonella enterica ATCC® 14028™ 5
Staphylococcus aureus NCTC 10788 5
Streptococcus pneumoniae ATCC® 6305™ 6

NHcTpykums k donakoHam BacT/ALERT FA Plus - 9312050 E —2016-04

BIOMERIEUX

y

astic bottle



®NAKOHbI BACT/ALERT FAN® PLUS
C NONIUMEPHbIMMU FPAHYNAMM >

BannoupoBaHbl npon3sBoauTernem
ANA pa3HbIX TUNOB 00pa3uoB
BacT/ALERT FA Plus — ®nakoHbl BacT/ALERT FA Plus co
cpenon U aacopbeHTOM ANS BblAeNeHUs a3poOHbIX
MUKPOOPraHU3MOB U3 KPOBU U CTEPUNTBHLIX OMONOrn4yecKkux

XuogKkocrteu
KpoBb
CnnHHOMO3roBast XXMAKOCTb
CnHoBManbHasa XUAOKoCTb
lNMepukapananbHas XUOKOCTb
NMeputoHeanbHas XNAKOCTb
OkononnogHble BoAbI
NneBpanbHbIN BbINOT U AP.
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®JIAKOHbI BACT/ALERT FAN® PLUS
C NOJIMMEPHbBIMU N'PAHYJIAMW

OTcpoyeHHas 3arpy3ka

Tabnuua 12. OTcpoYeHHan 3arpyska

BIOMERIEUX

4

EEOOWMBIN 06pazel

TemnepaTypa
MHKYBauum (°C)

BpeMa XpaHeHUA
(4ackl)

% BblOeNeHUs

KoHTponeHan Bez 3apepwin 100,0 (459/459)
2-8 48 98.6 [292/296)
TecToBLIE lEI]IIﬂH'DHI:I, B 2W0-25 24 98 {29”29?)
KOTOpbIE NPOW3BedeH
NoCeR 20-25 36 91,9 (272/296)
3537 8 98,9 (454/459)
35-37 24 56,6 (259/458)*
OTpMuaTencHble
KOHTPOMH Bce ycnosua 0.5 (17221}
S

NHcTpykums k donakoHam BacT/ALERT FA Plus - 9312050 E —2016-04

Ez_ »E &: |
@ FANtastic bottle




®NAKOHbI BACT/ALERT FAN® PLUS
C NONIMMEPHBIMU MPAHYTAMM >

Manblie 06 bemMbl o6pasua

BacT/ALERT® PF Plus 9305130 C

B KNMMHUYEeCKNX nccnefoBaHNAX MUKpoopraHnamMel Beinu Beigenersl n3 obpasuyoe kpoen obremom Bonee 0,1 mn. Cpean HUX:

e =10 mn ana Streptococcus pneumoniae

¢  HedepMeHTHpPYHOLWE rpamoTpULaTenbHble nanoyvkn s obpasyoe obvemom = 0,9 mMn; HeMgeHTUDNLMPOBaHHbIE
rpamoTpuuaTenbHble nanodkn n3 obpasyoe obrvemom = 0,6 mn

Streptococcus spp. rpynn A n B uz obpazuyoe obvemom = 0,5 mn

=03 Mn ana S. aureus

= 0,2 mn Ana npuxoTnuebix Mukpoopranusmor (N. meningitidis u N. sicca)

apoxckesble rpubel (Candida albicans, C. guilliermondii, C. krusei n C. lusitaniae) n3 obpasyos obvemom = 0,2 mn

NHcTpykums k donakoHam BacT/ALERT PF Plus

‘ FANtastlc bottle




2 HABOPA:

NEPBbIA HABOP =1 ASPOBHbIN + 1 AHASPOBEHbIW
BTOPOWU HABOP =1 ASPOBHbIN + 1 AHASPOEHbIU

100%

90%

80%

70%

1 KOMNekT 2 KOMMNeKTa

/

30 MUH

96.9%

=,

—_—

H! ) !_ﬁ\
5 —

3 Komn

JNIEKTA

2 3a00pa KpoBMu (BeHenyHKUuA) = 2 Habop = 4 chnakoHa



BPEMA NMOJTYHEHUA PE3YJIBTATA
_4

4 J
NHokynauusa Y\
obpasuya un S
VIHKy6aLI,I/IF| Okpacka no rpamy

pam (+
. pam (+)
o oNoNoNoNe Ndenmudpukayus
v MUKpOOp2aHuU3ma
—— MoceB Ha ya -
O oo BO“ 5 LC”)K"O BblaeneHHblii goo
MUKPOOpPraHnam(bl) Ko
MonoxurtenbHbIN
curHan O0O000O0 Pe3ynbmam no
YyyecmeumesibHocmu

Yepe3s 9-12 yacos!
AeHb O OeHb 1 HAeHb 2-3* OdeHb 2-3*

Bbigaya pesynkTaTa Bpady- Bblgaya pesynsTaTa Bpady-
KMUHWULMCTY O HannMumm KITMHULIUCTY O
MUKpOOpraHmsma B YYyBCTBUTENbHOCTH
KPOBOTOKe MUKpOOpraHmama

Hanpvlmep, rPaMMoOSIOKUTENbHbIE KOKKW,
pacnonoXxeHHble rpo3abAMn



COOBLUEHUE PE3YJIbTATOB O KYJIbTYPAM Gl
KPOBU 4

Okpacka no 'pamy Oblna n ocTaeTcAa Ha NepBOU JINHUN
OWNAarHOCTUKU MH(PEKUNOHHBLIX O0one3Heun

Okpacka no N'pamy NONOXUTENbHbIX KYNbTYp KPOBU SIBNIAETCA
Hanbonee BaXHbIM PakKTOPOM, BINUSIOLLUM Ha BbIOOP

Uem paHbllEe Ha4aTa COOTBeTCTBYHOLada Tepanuna, TeM Jiyylle

Heckonbko npoBegeHHbIX uccnepnoBaHWUM (Hanpumep, Barenfanger, AJCP
2008 - Savinelli, DMID 2004) CBUAeTeN1bCTBYIOT.

obwaga cmepTHocTb = 10,1% Korga pesynbTaTbl OKpacku no Mpamy nmerotcd 3a < 1 4, no

cpaBHeHU o ¢ 19,2%, korga pesynbTatbl OKpacku no 'pamy nmetotca > 1 4 (Barenfanger,
AJCP 2008)



% Intensity
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MACC-CINEKTPOMETP VITEK MS

lMpocmasi npobonodzomoeka

Bbicmpoma uccnedosaHusi — 2 MUHYMbI

Bbicokasi moyHocmb udéeHmughukayuu

VITEK MS V3:
1046 Bngos (882 6akTepuin, 164 rpnbos)

Hu3kass ce6ecmoumMocmb uccriedoeaHusi

BIOMERIEUX
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HOBbIE BO3MOXHOCTU AN YCKOPEHUA
ONATHOCTUKU CEMCUCA E

MNMpsamaa npeHtTndpmnkauma obpasua u3 nakoHoOB C
NMOJSIOXKNTESNIbHOU NreMOKYJIbLTYpPOU

30 MnH — 1 yac

bonee acoB



MPOTOKOI «JIUSUC-OUJIbTPALIUA»

lysis buffer

0277278

Micro-Swab
or Other Applicator
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Positive Lyse Accumulate
BC Blood Microbes by
Sample Cells Vacuum Filtration
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Wash
Microbes
on Filter

Harvest
Microbes
from Filter

Transfer Add Matrix,
Microbes Acquire
to Target Spectrum

A. Fothergill



POCCUUCKWUU ONbIT NPAMOU
MWOEHTUOUKALIUU

BIOMERIEUX

Express identification of positive blood cultures

ICAAC
ICC2015

S Chag, oo | Boonstses 1731

INTRODUCTION

Bloodstream infections and bacteriemia are serious problem in modern intensive care.
Current guidelines suggest to stm't early empirical antibiotic Irealma'll in severe infection
cases fo prevent sepsis progr . d of sefious i and improve
outcome.

Routinely positive blood cultures requires at least 18-24 howrs fo obiain identification
results after the growth is defected, so new methods should be developed for shartening of
identification time.

Matri isted laser ¢ time-of-flight mass spectrometry (MALDI-
TOF MS) has emerged as a rapid, accurate, and sensifive tool for identification of bacteria
and fungi. Usually this methed is using for pathogens identficafion from solid media
cultures, but it has great potential as a method of rapid diagnosis of bacteriemia, favorably
differing from traditional methods by quickness and cost effectiveness.

Direct use of samples from the blood culture broth is complicated by presence of many
interfering substances (e.g. blood cells, charceal or resin particles) in it, so exraction
procedure for sample preparation should be implemented.

OBJECTIVES

To evaluate the effectiveness of direct idenfification of causafive pathogens from
positive blood culture botfies by MALDI-TOF MS in comparison with conventional method.

MATERIAL AND METHODS
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Sample Preparation
= 5 mL of broth with positive blood culture was centrifuged for 20 =. at 400 g fo eliminate
charcoal and resin particles;
= 1 mL of supernatant was placed in a microtube, then 200 plL of 5% agueous solution of
saponine was added for lysing erythrocytes. The lysate was centrifuged for 1 min at 12000
g. the supematant was removed;
+ The pellet was washed with 1 mL of phosphate-buffered saline, then centrifuged for 1
min at 12000 g, the supematant was removed;
= 300 pL of disfilled water and pL of ethanol was added fo the pellet, then centrifuged
for 2 min at 12000 g, the supematant was removed, the pellet was dried;
= 20 pL of formic acid and 20 plL of acetonitrie were added fo the pellet, then the
microfube was vortexed for 10 s. and centrifuged for 2 min at 12000 g;
= 1 pL of the supematant was applied onfo the target with the matrix solution in a rafio of
1:1. Mass specira were recorded by MALDI-TOF M5.

A prospective study included 211 positive blood cultures obtained from 118
(106 adults and 10 children) aged from 2 weeks to 77 years, stayed in the ICU after
cardiac surgery during Apr-Dec 2014. Blood cultures incubation was performed in aerobic
charcoal-containing (n=56) and resin-containing (n=158) botlles with |

using direct MALDI-TOF mass spectrometry
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Fig. 2. Rate of successful identification by groups of microorganisms
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Directly by MALDI-TOF MS it were successfully
idenfified 1537201 monomicrobial cultures (78.1%).
= | The proportion of successful identification of Gram-
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Table 2. Results of direct identification
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BacT/ALERT 2D 120 (bioMeriews, France).

Both types of botlles were used in a random
manner. In parallel with routine culfivation on solid
media with subsequent idenfification of pure
culfures wsing MALDI-TOF MS (Vilek MS,
bicMeriews, France) according io the standard
recommendafions, blood cultures after sample
preparation {low-speed centrifugation to eliminate
charcoal and resin particles, removing of cellular
blood components by lysis with 5% saponine,
washing and exiraction with ethanol, 70% formic
acid and acetonitrle) were identified directly by
MALDITOF MS.

e {83.98) containing (48/53; 55.5%) compared to
P ining batties (107/148; 72.3%), p=0.04. It
[ 5. mafgohba T may be related to higher pmporllnn of Gram-
—g‘"ﬂm ,,_@ d  from I-containi
[E_fascails 1512 botfles  (34/53; 64.2% ws. 55M48; 3I72%
[Ehehn — vely, p=0.001). The high degree of
E%g: agreement in the resulis of conventional and direct
I %g 37 . metheds was found (Cohen's kappa = 0.98,
haminis I EE p=0.001). Unsuccessful direct identifications (n=48)
[E_aureus in the majority (89.6%) were related fo the inability
The average time of blood cultures incubation was 18.227.4 h (2.75-51 h) — Tab. 1, Fig. 1. E %u% i comelate of the sample mass spectrum with the
| Candida library. In fhe remaining 5 cases, there were
Table 1. Time fo the growth detection for the most commen blood cuftures -T’E"@ Fz incorrect identification fo the species level (S.
ncubation ti | e h ffi {n=2) and 5. hominiz {n=1) by direct
Groups of mi i n “{5[‘) o m"hm_uu %_ ; | analysis and 5. epidermidiz in  conwventional
Enterococa a0 10.824,1 38148 [Strept. perasanpainis [1 |0 | methed); in last iwo cases the microorganism was
= 71 124243 6.5-23 Tofal 201 | 163 - 78,1% identified completely incomect (Mycobscfenum
Mo Gram-negatve bacteria | 18 15.3%2.1 Ma173 kansasii and Burkholderia vietnamensis by direct
[ Staphylococci H 203268 £.3-51 method instead of 5. epidermidis and 5. hominiz by conventional method, respectively).

Fig. 1. Time to the
growth detection 0 ==
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Time to the growth detection, h

Among 211 samples included in this study there were 10 mixed culures (association of
fwo microorganisms), which were also analyzed directly by MALDI-TOF MS. In 7 cases
one organism from association was identified fo the species level, in 2 cases — to the genus
level. One sample refurned no results.

CONCLUSION

Direct MALDI-TOF MS is rapn:l and reliable method for blood cultures identification,
which may confril early ap iofic therapy. The fime required to camry out the
direct MALDI-TOF MS analysls including sample preparation is no more than 1 h.
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Same Day Identification and Full Panel Antimicrobial Susceptibility Testing of
Bacteria from Positive Blood Culture Bottles Made Possible by a Combined Lysis-
Filtration Method with MALDI-TOF VITEK Mass Spectrometry and the VITEK2
System
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