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NamepeHunq:

paHHUU 1 No3aHMU HeoHaTaNbHbIN cencuc (PHC n MHC)

B nynoBmMHHOM KpOBMU
B HeoHaTarnbHOUM KpoBU
B nukBope



(He)Hapée>kHOoCTb reMoKynbTyp npu
aAarHocTmkKke HeoHaTasfibHOro cericmca

NMpuunHamMmm no>XkHooTpULlaTeNIbHbIX FeMOKYbTYP
npmn HEOHaTaJibHOM cerncumce MmoryT ObITb:

NpepLwecTByOLWad aHTUBMoOTUKOoTEpanmg:

Ha npakTuke npum nogospeHmm Ha HC HoBopoXXaOEHHbIE Mosly4YatoT aHTUBUOTUKU
HesaBMCMMO OT TOro, NoaTBepP>KAeHbl I 9TU MOoO03PEHUA FrEeMOKY/bTypaMu,
pe3ysibTaTbl KOTOPbIX MOIyT 6biTb FOTOBbI TOSIbKO Yepes 24—-48 yacos.

a ecJZin 3TO O6bl1J/1I0 HEBO3MOXXHO, YUNTDbIBATb BbICOKYIO BEPOATHOCTD

@ OT60p Ha reMOKYyNbTypbI csieayeT NpoBoanTb A0 nHUUuauum AbT,
NTOXKHOMOJTI0)XKUTEJIbHbIX pe3y/ibTaToB.

Hanunume B KpoBOoTOKE MeasiIieHHO pacTYyLMX 6aKkTepum

Hannuume 6akTepum, Tpebyrowmx ansa
KYJ1IbTUBUPOBaAHUSA OCOObIX cpea y YCJ1IOBUMA

Manbin o6 béMmM obpasLa

HeHapne>xawjme ycnoBms TPaAHCNOPTUPOBKU NPOO6.



Bbrnomapkepbl HeoHaTaJsibHoro cerncuca: CPb
NMpumeHeHue CPBb pna pnarHoctukun HC umeet orpaHuveHus:

B nepBbie Tpu aHA XXxu3Hu CPb noBbillaeTcsd no uUsnos1ormyecKkum
npuYnHam, He CBSI3aHHbIM C UHPEKLen

dnHamMmka ypoBHen CPB (mMr/n) y 300po0BbiX HOBOPO>XXOEHHbIX

[N OHOLWEeHHble

Mocne poxxpeHmna O,1(0,01-0,65) 4 yaca 1,5 (0,2-10,0)
56-70 yacoB 1,9 (0,3-13,0) 96 yacoB 1,4 (0,2-9,0)
Mocne po>XxaeHusd 0,1(0,01-0,64) 24-36 yacosB 1,7 (0,3-11,0)
90 yacosB 1,9 (0,3-13,0) 120 yacoB 4,9 (0,7-32,0)

Y HOBOPOXXAEHHDbIX 3HaYeHne pedpepeHTHbIX ypoBHen CPb 3aBuUcAT oT
recTaLMoOHHOro Bo3pacrta uh oT MOMEHTAa B3TUSA NPOODLI.



bnomapkepbl HeoHaTaJIbHOIro cericuca:
npokaabuMTOHUH ([TKT)

INocne poxpeHusa ypoBHU NKT noBbiwaloTca no GU3noN0orm4ecKum
npuynHam, He CBAA3aHHbIM C UHPEeKLNaISMu

HopmanbHaga anHamMmumka yposHeu NKT (Hrfmn)

[N OHOLWEeHHble

NMocne poxpeHna 0,08 (0,01-0,55) 24 4yaca 2,9 (0,4-18,7)

80 yacoB 0,3 (0,04-1,8) 96 yacosB 0,6 (0,1-4,2)

NMocne poxpeHmna 0,07 (0,01-0,506) 24 yaca 6,5 (0,9-48,4)
5 pHen 0,10 (0,01-0,8)

Y HOBOPOXXAEHHDbIX 3HaYeHnsa pedepeHTHbIX ypoBHeu MNKT 3aBUCAT OT
recTaLMoOHHOro Bo3pacrta uh oT MOMEHTAa B3TUSA NPOODLI.



HopmMmanbHbie ypoBHU INKT
Y HOBOPOXKOEHHDbIX

(Hr/mn)

Bo3pacT, yachl

Khushbu Patel K et |. Diagnostic Challenges and Laboratory Considerations for Pediatric Sepsis.

J Appl Lab Med. 2019, 3 (4) 587-600.
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NMpecencuvH

O6pa3syeTtcsd npu parountose UHGPNLUPYIOLLUX MUKPOOPraHU3MoOB

MCD14 — mMmeMb6paHHbIM peLenTop MOHOLIMTOB

CBA3biBaeTCd C KOMIMNOHEHTaMU

rpaMnonoXXuTesnbHbIX baKTepumn mCD14

rpamMoTpuLaTesnibHbIX bakTepumn
rpubkos

aKTUBUPYET CUCTEMY
Hecrneumnpm4eckoro MMMYyHMUTETA darouunTos
n aroumTo

Npu paroumnTose npoTenHasa pacwennser
mCD14 n o6pasyet cneundpunyeckmm pepmeHT —
rnpecencuH, KOTOPbIU BbIXOAUT B LIUPKYJIIALMIO.



NMpecencvH — Mmapkep peakumnm
BpO>XAeHHOro MMMyHuUTeTa Ha cencuc

LPS
LBP

2y .PSEP

TRL4

@
>
=~ CD14
c

Monocytel’ " IL-6 MD2

macrophage

»* cathepsin D
IL-6

PSEP
IL-1

NMCI — mapkep HavyanbHou ¢da3bl CUCTEMHON UHPEKLLUMN.
Linpkynupyowmmn npecerncuH — cBuageTenb akTuBaLum MOHOLLUTOB-
MakKkpodaroB B OTBET Ha NPUCYTCTBUE NnaTtoreHoB (6akTepun, rpuoKos)

Chenevier-Gobeaux C et al. Presepsin (sCD14-ST), an innate immune response marker in sepsis.
Clin Chim Acta. 2015;450:97-103



[NMpecencvH — Mmapkep
HeoHaTaNIlbHOINO cericmca

MHorouymcneHHble MeXxayHapoaHblie uccsieaoBaHuda nokKkasaJsum, U To
INCI1 BbicoKO3dPEKTUBHDBIN MapKep HEOHATAJIbHOIO cercuca, Tak
Kak, B OT/iInuue ot gpyrmx mapkepos HC, puarHoctuveckKkume ypoBHU
NCI npakTnyecku He 3aBUCHT OT:

rectauMoHHOIo BO3PacCTag,
MacCCbl TeJla Nnpm po>xKgeHmu,
pPaHHer o rnNocTHatTaJ/ibHOIMo BO3PacCTa,

OT crnocoba pogopaspeLueHms.

[1pu cencuce y OOHOLLEHHbIX, a Tak>XXe Y HEAOHOLUEHHbIX HOBOPOXAEHHbIX C OHMT
nnn SQHMT norpaHnyHble gnarHoctnyeckume ypoBHUM [1CI T coctaBnator >800 nr/mn

NMCI1 kak paHHun mapkep PHC u NHC nmeeT 60s1ee BbICOKYIO

YYBCTBUTEJNIbHOCTb U cneundPuUYHOCTDb, YEM ApYrue MapKepbl.
Mpu moHutopuHre tepanumn HC, NCI1 oTpa)aeT cTeneHb ee

adpPeKTUBHOCTU ObICTPEE N HAAAEXXHee, YeM Apyrmue Mmapkepbl.



pPaHHUM U NO3AHUMN HEC
cencuc (PHC nliHC)



YpoBHU NCI1 Yy AOHOLLUEeHHbIX
HoBopoOo>XAaeHHbIXx: PHC

45 HOBOPOXXAOEHHDIX

27 Cc cencucom Mpynna |

2400
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18 6e3 nHpekuunmn, Ho ¢
nepuHaTanbHbiIMM daKToOpaMun p1cka
WU C CUMNTOMaMM, XapakKTepPHbIMU

nda UHQEeKLUUN.
a pekLy © rpynnall
1400

MpecencuH, nr/mn

CpenHuni ypoBeHb npecericuHa (nrfmn) 1000

800
600
400

Bes3 cencuca 556 + 158 nr/mn

C cencucom 1772 £ 1009 nr/mn

1200 |

o

lpynna | lpynna ll

[Mpu cencuce nosbiweHue MNCI1 He 3aBUCUT OT: BECa NpU poXXOeHUN, 3pesiocTu naoaa, nona.

N3mepeHue npecencuHa B Lie/ibHOW KPOBU HOBOPOXKAEHHDbIX MOXET
ucnosib3oBaTbCcs AJ1I9 ANarHOCTUKM paHHero cerncuca.

“Measurement of presepsin concentration in neonatal whole blood may be usefulness in diagnosis of early-onset sepsis”

Kwiatkowska-Gruca M et al. Presepsyna (rozpuszczalny podtyp CD14-ST) jako diagnostyczny
biomarker posocznicy u noworodkdw. Pediatria Polska 88, 5, 392-397, September 2013
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PaHHee nporHocTunyeckoe sHaveHue INcCri
npm PHC y poHoOLLeHHbIX HOBOPO>KAEHHDbIX
n=31c¢PHC, 20 — KOHTpO/b NMCI1 (Hr/n) CPbB (mr/n)

non oes
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Mpu noctynnenun ¢ PHC ypoBHu INCI1 (B oTnnume ot CPB) — xopowuu
napameTp A9 NPOrHo3npoBaHUa HebnaronpuaTHbiX ucxonos. YpoBHU MNCI1
CBSI3aHbl C TA)KECTbIO cericuca HoBOpoXXAEHHbIX no wkane Tollner's.

Gad Gl et al. The Utility of Soluble CD14 Subtype in Early Diagnosis of Culture-Proven Early-
Onset Neonatal Sepsis and Prediction of Outcome. Am J Perinatol 2019; O0:1-6



NCI1 — npeaunKTop NoJ1IO>KUTE NIbHbIX

reMokKyJsibTyp Y HOBOPOXXAOEHHDbIX C
nogo3peBaeMbiM CEerNncucomMm

Nncri (meamnaHa)

- [1pn nocTynneHnun B KOHTPONeE
% 501 nr/n (391-604)

[1pn noctynneHun (B geHb O)
norpaHn4Hbin yposeHb MNCIT ang
ONarHoCTUKKM cerncuca

L l = | ] 795 nr/n
| AUC ROC 0.868

P-SEP (pg/ml)

Dayl | 1 Dayl
DayO n=11 Day2 Dayo n=6 D?yz
n=13 s n=12 n=8

oo o YyBcTBUTENBHOCTD — 85%
me o CneundunyHocts — 89%

CeHTa6pb 2014—[ekabpb 2015
784 noctynneHnn B ONHT.

[pynna c cencucom, n=13 KoHTponbHaga rpynna, n=18

Miyosawa Y et al. Presepsin as a predictor of positive blood culture among newborns suspected

sepsis. Pediatrics International 2017, 5 Dec.
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CpaBHeHue INCIl1 n NKT npv paHHen
ANarHoCcTmkKe HeoHaTasibHOIro cericmca

ncri

MorpaHmn4YHbIN

SR 706,5
ypOBEHDb, NrfMmn
YyBCTBUTENIbHOCTb 85,7 %
CneunduUYHoCTb 68,8 %
Mono>xxuntenbHoe
npegunKkaTmBHoe 85,7 %
3Ha4vyeHune
OTpuvuaTtenbHoe
npeguKkaTmuBHoe 68,8 %
sHa4YeHmne
ToO4YHOCTb 80,4 %

Ona AnarHoCTUKM paHHero HeoHaTasibHOro
cencuca lNCI1 umeeT nyuywive gnarHocTn4yeckKue

XapakTepuctuku, yem NKT.

NKT

161,33

68,6 %

62,5 %

80 %

47,6 %

66,7 %

Sensitivity

ROC Curve

Source of the
Curve
— PCT
Presepsin
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— SIRS Clinical Criteria
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1 - Specificity

Diagonal segments are produced by ties.

“Consequently, presepsin could be
considered as biomarker of choice for
early diagnosis of neonatal sepsis”

Iskandar A et al.,, Comparison between presepsin and procalcitonin in early diagnosis of neonatal

sepsis. Matern Fetal Neonatal Med. 2018 May 27:1-6
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4

HeaoHOLLeHHbIe
HOBOPO>XKAEHHbDbIEe

paHHUAN U NO3AHNMN HEOHATAJIbHbIV
cencuc (PHC nT"MHC)




YpoBsHU NCI1 anga anarHoCTMKuM cericmca
VY HeOHOLUeHHbIX HOBOPO>XAEHHDbIX

N=487, recTaumnoHHbIN Bo3pacT — 38,9 + 1,2 Hepenun, cpegHun Bec — 3211 + 41761

Npynna |
Py NMCIr — 650 nr/mn (ctaHpgapTHoe oTkoHeHne — 258,18) MegmnaHa — 603,5 (468-794)
- ' N=168, rectaLmnoHHbIN Bo3pacT — 33,9 + 2,5 Hepenun, cpeaHun Bec — 2052,2 + 5948 r
nna
Py NCn — 722,32 nr/mn (CO — 339,39) MeanaHa — 636,0 (506-862)
N=42, rectaumMoHHbIN Bo3pacT — 32,4 + 5,9 Hepgenu, Bec — 1811,2 + 1204 r, cencuc
@ roynnali

MCI, npu noctynnenunun c cencucom — 1243,05 nr/mn, CO — 653, pnanasoH 307-3261.

NMpu cencuce lNCI1 — nukoBble 3HaYeHUs B AeHb noctyrieHnsa (aeHb 0), CPb — B aeHb 2.

Mpu 3dpPeKTUBHOU aHTUOUNOTUKOTEPANUU:
cHmxeHue IMNCI1 go 754,41 nr/mn (SD — 386,37).

1 HoBopoXXAaEHHbIN — IMNCI1 nepen netanbHbIM ncxopom — 1888 nr/mn.
HoBopo)XaeHHbIe C NoATBEP)XXAEHHbIM CENCUCOM UMEeSN:

6onee paHHuK Bo3pacTt — 31,5 £ 5,7 npotue 33,3 + 6,1 Hepenb;
6onee Hu3knun Bec — 1501,3 + 1039 r npotme 2064,2 + 1262,4 r

Pugni L et al. Presepsin (soluble CD14 subtype) in term and preterm newborns: Preliminary

reference ranges and usefulness in the diagnosis of sepsis. Early Human Development, 2014, 90,

Supplement 2, pages S64-S65 .



NCr, rnKT v CPb B ganarHoctTuke paHHero
HeoHaTaNfIbHOIro cericmca y HeaoHoOLUeHHbIX
HOBOPO>XAEHHDbIX

32 HOBOpPOXXAEHHbIX ¢ PHC,
recTauuoHHbIN Bo3pacT 34 Hepenu,
noctynunn B OUNTH 4epe3 6 yacoB

Yyachbl yyBCcTB. cneuud. [I1MN3 ori3 nocne poXAeHNS:
Cut-off  Sensitivity Specificity % PPV% NPV % AUC KoHTponbHas rpynna (n=38).
levels  96(95%Ci) (959 C1) {95% Cl) (95% Cl) (95% C1) NamepeHue: MNCI, MKT, CPb

= , B 0,12, 24 n 48 yacos.

CRP (mg/1)

TO 43 42(39-49) 82(73-89 ~ 45 (40-5 0.62 (0.50-0.79)
) ) 82(72-90) (40-52) 2 (0 \—Iepes 12 yacos
Ti2h 106  61(56-68) 91 (80-96) 87 (72-94) 78(72-82) 0.73(0.71-0.81)
T24h 186  66(62-74) 90 (80-93) 89 (33-93) 83 (74-89) 0.74 (0.70-0.89) aleln 653 nr/mn
T48h 19.2 71(67-92) 89 (78-095) 85 (74-89) 87(79-92) 0.80(0.77-0.87)
o AUC ROC 0,92
PCT (ng/mil)
TO 0.9 50 (25-75) 65 (57-87) 47 (30-50) 53(51-64) 0.51(0.48-0.67) YyBCTB-CTb 88 %
Ti2h 6.2 52(37-54) 69 (60-81) 49(41-62) 67 (57-74) 0.58 (0.55-0.68) Creund-cTb o4 %
T24h 9.9 83 (78-64) 81 169-92) 79(70-91) 83(82-92) 0.83(0.72-0.92)
(o)
T48 h 36 70 (72-88) 72(68-87) 63 (48-69) 84(82-94) 0.76(0.72-0.81) nns 93 %
P-SEP (ng/l) ons 89 %
TO 453 66 (54-73) 84 (78-91) 82{78-92) 65 (57-70) 0.75(0.73-0.83)
_ ¥ YHepes 24 yaca
T12h 653 88 (81-93) 04 {85-98) 93(84-98) 89(76-92) 0.92 (0.88-0.96)
‘ & 2 -G (83- (86-100) (82-100) 971(0.94-1.00]
T24h 78¢ 93 (82-58) 100 (83-100) 100 (86-100] 94(82-100) 0.97(0.94-1.00) ncn 788 nr/Mn
T48h 744  79(72-100) 92 ({82-98) 85(81-93) 87 {79-100) 0.90 (0.87-0.94)
AUC ROC 0,97
MM3 — nonoXxuTtenbHoe NpeankaTMBHOE 3HaYeHNe — BEPOATHOCTb HanM4yms .
3aboneBaHns NpU NONOXUTENbHOM pesynbrate; OMN3 — oTpuuaTenbHoe npegMKkaTMBHoe HyBCTB-CTb 95 %
3HauYeHue — BepPOATHOCTb HaM4ng 3aboneBaHna Npu oTpuULATeIbHOM pe3ybTaTe.
Cneund-cTtb 100 %
. . nrs3 100 %
Montaldo P, et al. Presepsin for the detection of early-onset
sepsis in preterm newborns. Pediatr Res. 2016 Dec 7. oris 94 %



YpoBHU INCI1 ana anarHoctTukm NHC
VY HeOHOLUeHHbIX HOBOPO>XAEHHDbIX

19 HOBOPOXKAEHHDbIX C MO3AHUM CEeNncucomMm, rectallMoOHHbIN Bo3pacT 25,6 + 2,0 Hegenb,
Bec 684 = 215, 79% Ha UBJ1, npebbiBaHne B OUT — 54 + 28 oHen

21 HOBOPOXXAEHHDbIN 6e3 MHpEeKLUU, KOHTPOJIbHaA rpynna, 28,8 + 2,0 Hepenb, Bec 1021 +
233, 33% Ha UBJ1, npebbiBaHne B OUNT — 35 + 18 pHen

Nncri (meamnaHa) npuv noctyrnsjieHnMm

1295 itte DO2 trormpone

Yepes 1 geHb y centunyeckmnx naumeHToB INCI1T cHnsmnnca oo 1011 nr/mn
(ypoBHU KT n CPB yepes 1 neHb He noHMXanuco)

MorpaHn4HbIK YPOBEHbDb npecericnHa 885 nr/mn
HyBCTBUTESIbHOCTDb 94 % (95% AN 74-100%)

Cneundumn4HOCTb 100% (95% AN 84-100%)

Poggi C et al. Presepsin for the diagnosis of late-onset sepsis in preterm newborns S64 5th
International Conference on Clinical Neonatology — Selected conference albstracts Early Human

Development 90S2 (2014) S61-S79 18



NMpecencvH B anarHoctTuke N HHC y
HegoHOLUeHHbIX HOBOPO>KXAEHHDbIX

26 HoBOpOXXAEHHDbIX, 'B — = 32 Hepenb
Bec npu poxxpeHun — 1212 + 268 r
NMHC noaTBep>XXAEH reMoKybTypamMu

YpoHU INCI1 (nr/mn)

1683 v 426 irpons

Mpun Cut-off 823 nr/mn
HYyBCTBUTENIbHOCTDb 88,9 %
Cneundumn44HOCTb 88,9 %
AUC ROC 0,939
Mono>xkntenbHoe NnpeamnkaTmBHoE 3HaAYeHue 72,7 %
OTpuvuaTenbHoe npegmkaTmBHoe 3Ha4vYeHume 87,5 %

Degdirmenciogdlu H et al. Presepsin and fetuin-A dyad for the diagnosis of proven sepsis in

preterm neonates BMC Infectious Diseases (2019) 19:695
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[lnarHocTuyeckoe 3HayeHue
npecencuHa Kak Mapkepa BPOXAEHHOro
UHCPEeKLMOHHOro npouecca

Y HOBOPOXXAEHHbIX AeTeu

[.P. WapadyTtaurosa®?, E.H. banawosa?, 10.B. Cyxosa®’, 0.B. Keccnep?, A.P. Kuptbas*?,
A.10. Peivaunt 2, 10.M. lNony6buosa' ?, N.A. LLlakun®, A.B. ConoMmonoBa®, E.V. ApTaMkuHa?,
T.10. UBaHeu?, 0.B. MoHos! ?, B.B. 3ybkos*?

'QIBY «HaunoHansHbIN MeaUUMHCKUIA NCCNEA0BATE b CKUA LUEHTP aKyLLIepCTBa, FTMHEKONor U NepruHaTonorm
uM. akaga. B.U. Kynakosa» Munagpasa Poccun, Mocksa

2OrA0Y BO «[lepesivi MockoBCKui rocyAapCcTBeHHbIN MeAUUMHCKMIA yHuBepeuteT umM. .M. CeyeHora» MuH3apasa
Poccum (CeueHoBckuii YhnBepcutet), Mocksa

SdIAOY BO «Poccuiicknii HauMoHanbHbIA MCCeAoBaTeIbCKuiA MeanUuMHCKuiA yHusepcutet uM. H.U. [uporosa»
MuHapgpaBa Poccun, Mocksa

BuiaBneHne Hanbonee paHHUX OMArHOCTUYECKUX MapKEpPOB TeYeHUS MH(PEKUMOHHOro npouecca y
HOBOPOXAEHHbIX ABNAETCA aKTyasnbHON N NPUOPUTETHOM 3anayei B HeoHaTonoruu. Liens nccnenosanms:
OLIEHUTb AMArHOCTUYECKYIO 3HaYMMOCTb M3MeHeHUs YpoBHA npecencuna (MCIM) Kak MapKepa BPOXASHHOTO
MHPEeKLUMOHHOro npouecca y HoBopoxaeHHbIx aetei. C auBapsa 2020 r. no despanb 2021 r. bbino
NpoBefeHo NPOCNEeKTUBHOE UCCNeNoBaHWe, B KOTopoe Bowwu 64 pebeHka rectauMoHHOro Bospacta oT
24 no 40 Hepenb. [laHHOe UccnegoBaHue ogobpeHo kKoMuccuen no aTuke BUOMeaULIMHCKUX UCCnenoBaHuin
(npoTokon Nel2 ot 17 Hosbpsa 2016 r.) u yTBepsKAEHO pelueHneM yyeHoro coBeTa (npoTokon Nel9
oT 29 Hosbpsa 2016 r.) ®IEY «HMULL AT uM. B.M. KynakoBa» MuHagpasa Poccuu. [lobpoBonbHoe
corfnacue Ha yyacTue B UCCreaoBaHUM NOANUCAHO 3aKOHHbIMU NpeAcTaBUTeNsaMu NauneHToB. [leTy bbinu
pa3sneneHbl Ha 2 rpynnbi; B 0CHOBHyI0 rpynmny (n = 30) BOLLNM HOBOPOXAEHHBIE C TEYEHUEM BPOKAEHHOMO
WHhEKUMOHHOr 0 npoLiecca, B rpynny KoHTpons (n = 34) — HoBOpOKAEHHble 6e3 NPU3HaKOoB TeYyeHUs
WHPEKUMOHHOr 0 NpoLiecca. B 0CHOBHYIO rpynny Bbiu BKNIOYEHbI AETU C BPOKAESHHOM NHEBMOHMEN (n = 25),
UHdpekumein MouesbIBoaALLMX nyTel (n = 3), uHcbeKkumen, cneundmyHON ANS NepuHaTanbHoOro Nepuoaa,
6e3 ouara (n = 2). Mpynnbl aeTeit 6bINM CONOCTaBUMbI MO reCTaLUMOHHOMY BO3PACTY M Macce NpU POXKASHUM.
CTaTUCTUYECKM 3HAUUMBIX OTIIYMI B NOKa3saTensax C-peakTvBHOro 6enka, HeMTpodunoB, HEMTPOOUIBHOMO
WUHAEKCa, NnakTarta B 1-e U 3-U CYTKMU KU3HW Mexay rpynnamm ycTtaHoBneHo He bbino. Yposens [1CI1
B 1-e CYTKM M3HM B OCHOBHOW rpynne aetei 6bin 3HAYMMO Bbille, YeM B rpynne KOHTpons
(p = 0,015). CornacHo HalleMy uccrneaoBaHuio, npu 3HaveHun MCl, paBHOM UNK NpeBbilLaoLEeM
481 nr/Mn, NPOrHo3MpOBariCs BbICOKMIA PUCK BPOKAEHHOTO MHCDEKLMOHHOTO NPOLIECCa Y HOBOPOMKAEHHbIX.
YyecTeutenbHocTb M cneunduyHoctb coctaennu 91,0% u 60,0% cootBeTcTBeHHO. bbina Takke
yCTaHOBMNeHa paBHO3HayHasa MHchopMaTueHOCTb onpefenexus MNCI kak B KanunnspHOR, Tak U B BEHO3HOM
KpoBK y HoBopoxaeHHbIX. [1CI1 cHMKaeTcs K 3-M CyTKaM KU3HU Ha hoHe NPOBOAMMON aHTUBaKTepuarnbHom
Tepanuun y feTtei ¢ BpOXAEHHbIM MHGDEKLUMOHHBIM NPOLIECCOM.

KnioueBble cnoBa: rnpecencuH, BposKaeHHas MHeBMOHMUS, HOBOPOKAEHHbIN

LWapadbytauHosa [1.P. u coasT. Bonpockl reMaTonorun/oHKoNoruM 1 UMMyHONaToNOrum B NeANaTpUM.
2022; 21 (1): 56-64. DOI: 10.24287/1726-1708-2022-21-1-56-64



KoppenaumnoHHas cea3b NCI1 BeHO3ZHOW
N KarnmiisspHoOU KpoBU

Figure 2
A correlation relationship between P-SEP levels determined
In venous and capillary blood
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ROC-kKpBas B3aMMOCBSA3U HAJIMYUNA BPOXKOEHHOIo
nHobekumnoHHoro rnpouecca u lNCIll1 B nepBbie CYTKM
XXN3HUN HOBOPOXKAEHHbDbIX OoeTeun

Figure 3
A ROC curve showing the correlation between congenital

iInfection and P-SEP levels on day 1 of life
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HnarHocTtnueckasa tovyHocTb INCI'1 ansa
BbisaABJ1IeHUSA HeoOHaATaNIbHOIo cericmuca

MeTa-aHanu3 pe3ynbraTtoB 11 uccnefaoBaHUM, BKNOYaBLLUUX 783 HOBOPOXKAEHHDbIX

European Journal of Pediatrics
https://doi.org/10.1007/s00431-018-3114-1

REVIEW

@ CrossMark

The diagnostic accuracy of presepsin in neonatal sepsis: a meta-analysis

loannis Bellos' - Georgia Fitrou ' - Vasilios Pergialiotis ' - Nikolaos Thomakos® « Despina N. Perrea’' -
Georgios Daskalakis >

Received: 28 December 2017 /Revised: 3 February 2018 /Accepted: 7 February 2018
C) Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
There 1s growing evidence that presepsin is a promising biomarker in the diagnosis of sepsis in adults. The objective of our study
1s to investigate current evidence related to the diagnostic accuracy of presepsin in neonatal sepsis. To accomplish this, we
searched the Medline (1966-2017), Scopus (2004-2017), Clinicaltnals.gov (2008-2017), EMBASE (1980-2017), Cochrane
Central Register of Controlled Trials CENTRAL (1999-2017), and Google Scholar (2004-2017) databases. Eleven studies were
included in the present meta-analysis, with a total number of 783 neonates. The pooled sensitivity of serum presepsin for the
prediction of neonatal sepsis was 0.91 (95% CI [0.87-0.93]) and the pooled specificity was 0.91 (95% CI [0.88-0.94]). The
diagnostic odds ratio was 170.28 (95% CI [51.13-567.11]) and the area under the curve (AUC) was 0.9751 (SE 0.0117). Head-
to-head comparison with AUC values of C-reactive protein (0.9748 vs. 0.8580) and procalcitonin (0.9596 vs. 0.7831) revealed
that presepsin was more sensitive in detecting neonatal sepsis.

Conclusion: Current evidence support the use of presepsin in the early neonatal period in high-risk populations as its
diagnostic accuracy seems to be high in detecting neonatal sepsis.

Bellos | et al. The diagnostic accuracy of presepsin in neonatal sepsis: a meta-analysis. Eur J
Pediatr. 2018 Feb 23
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HOunarHocTuyvyeckume ypoBHMU npecericmHa:
HeoHaTaJ1IbHbIU cerncuc

NMorpaH.

VPOBEHb YyBCTBMUT. CneundundH. AUC ROC
Cutoff Number  Sensitivity Specificity DOR AUC
(pg/ml)  of studies (95% Cl) (95% Cl) (95% Cl) (SE)
<650 3 091 (0.83-0.96) 0.85(0.77-0.91) 71.78 (7.46-690.56) 0.9634 (0.0439)

650-850 5 0.91(0.86-0.95) 0.97(0.94-0.99) 542.72(156.62-1880.60)  0.9915 (0.0046)

>850 3 0.90(0.82-0.95) 0.86(0.77-0.93) 75.60(8.32-686.53) 0.9681 (0.0316)

DOR: Diagnostics Odds Ratio, AUC: Area Under The Curve; Adapted from Bellos et al., 2018 (72)
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CPBb, INKT, INCIll: apdpekTmBHOCTb O1A
ANarHOoCTMKM HeoHaTaJ1IbHOIro cericmuca

0630p N MEeTa-aHaJiIn3 YyBCTBUTENbHOCTDb
28 nccnepoBaHuin 2661 HOBOPOXXAEHHbIX SlF= 271 (@12, (2074,
MKT 0,85 (0.79, 0.89)
hitpes/doLora/10.1186/513054-018.7736 Critical Care [CPB+MKT] 0,91 (0.84, 0.95)
ncn 0,94 (0.80, 0.99)
The combination of procalcitonin and (@) come
C-reactive protein or presepsin alone
. b P P : SHauveHna AUC ROC
improves the accuracy of diagnosis of
neonatal sepsis: a meta-analysis and
systematic review CPB 0,85 (0.82, 0.88)
Lin Ruan'’, (;J"-ICAK’:".'{'VJ (_'l;:"l', Zhen ._“L'J. ’t Yun Zhao'”', Guang-Yu Xu'?', Shu-Fang Li'?', Chun-Ni Li'*f,
n-Shan Chen = and Zheng Tao - I-IKT 0'91 (0.89' 0.94)

[CPB+IKT] 0,96 (0.93, 0.97)

ncn 0,99 (0.98, 1.00)

na pnarHoCcTUKU HeoHaTasZIbHOIro cerncmca YyBCTBUTENIbHOCTb U
cneunduyHocTb NCI1 Bbiwe, yem y CPB, NKT n komouHauum [CPB+IKT]

Ruan L et al. The combination of procalcitonin and C-reactive protein or presepsin alone
improves the accuracy of diagnosis of neonatal sepsis: a meta-analysis and systematic review.

Crit Care. 2018 Nov 21;22(1):316 e



TouHocTb NCIN pna apnparHocTukn -t

HeoOHaTaJ/IibHOINo cericmca

0630p n meTa-aHanus: 8 uccnepoBaHnm, 636 HOBOPOIXKAEHHDbIX

YHYyBCTBUTE/IbHOCTDb CneumdPmnN4HOCTDb
_ i - Sensitivity (95% ClI) Specificity (95% Cl)
@ Miyosawa 2018 0.85 (0.55-0.98 @ Miyosawa 2018 0.89 (0.65-0.99
—@ Chen 2017 0.96 (0.90-0.99 Y Chen 2017 0.85 (0.72-0.93
®—| Montaldo 2016 0.94 (0.79-0.99 ——@ Montaldo 2016 1.00 (0.91-1.00
— Ozdemir 2016 0.79 (0.60-0.92 S Ozdemir 2016 0.75 (0.59-0.87
—@ Mussap 2015 1.00 (0.86-1.00] @— Mussap 2015 0.80 (0.59-0.93
—— Topcuoglu 2015 0.67 (0.50-0.80; ~—@ Topcuoglu 2015 1.00 (0.91-1.00
®-| Osman2015 0.95 (0.83-0.99, ————@——| Osman2015 0.87 (0.60-0.98
———@ Motalib 2015 0.96 (0.82-1.00 " '@| Motalib 2015 0.97 (0.85-1.00'
—@—| Poggi 2014 0.95 (0.74-1.00; -——@ Poggi 2014 1.00 (0.84-1.00
L 2 e L 2 —
Pooled Sensitivity = 0.90 (0.86 to 0.93) Pooled Specificity = 0.90 (0.86 to 0.93)
‘ v | Chi-square = 34.13; df = 8 (p = 0.0000) Chi-square = 34.53; df = 8 (p = 0.0000)
0 2 4 6 8 1 Inconsistency (l-square) = 76.6 % 0 2 4 6 8 1 Inconsistency (I-square) = 76.8 %
Sensitivity Specificity
Cut-off, nr/mn YyCcTBUTENTBHOCTDb CneundPmn4yHOCTDb AUC ROC
<600 0,93 0,81 0,8195
> 600 0,87 0,97 0,976

NCI1 nmeeT BbICOKYIO AMArHOCTUYECKYIO TOYHOCTDb /19 BbiIB/IEHUS
HeOHaTaJIbHOro cencuca

Parri N et al. Accuracy of presepsin in neonatal sepsis: systematic review and meta-analysis.
Expert Rev Anti Infect Ther. 2019 Feb 18
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NCri: amoodbepeHumanbHaa gnarHocTmkKa
paHHero n no3aHero HeoHatTasibHoOro cericmuca

CuctematTuyeckKkmm o63o0p U MeTta-aHanms

Cut-off YyCcTBUTENTIBHOCTb Cneundmn4HOCTDb
PHC 305—-672 Hr/n 81 % 86 %
NnAHC 801—-885 Hr/n 81 % 100 %
3000+ 3000+
PHC MHC PHC ITHC
- EOS - LOS NEONATAL CONTROL
E S 2000+ E S 20004
L £ n f
I_ ‘Z? — I_ X T
(E) % 1000+ T (E) 3 10001 } } *{’ T
C 1 L C t.o 10t T + {»
I : 111!
: . ' i A e
EOS LOS Control - \"v:bb:\ - \'1?"3:\ - \"t:bb:\ - '\'\?.h:\.

OHWn nocne Havana nHdekKuunm

PasHuua mexay yposHamu INCI npu PHC un NMHC nogyepkuBaet BaXHoCTb TOoro, 4yto PHC n NMNHC — pgBe
pa3nunyHble natonorunveckue cywHoctu (different disease entities), npu kotopbix: MCIMN npn PHC xapaktepusyer
npekanHnyeckyto craguio nHpekummn, a NCM npm NHC — knMHU4YecKyto ctaaumio. B 6yayuien exxegHeBHOMU
npakTuke MCIM MoXeT ObITb LLeHHbIM MapKepoM ansa ucknoveHusa PHC oo Havyana aHTUGMOTUKOTEpanuu.

van Maldeghem | et al. Soluble CD14 subtype (sCD14-ST) as biomarker in neonatal early-onset sepsis

and late-onset sepsis: a systematic review and meta-analysis. BMC Immunol. 2019 Jun 3;20(1):1
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NpecencvH gna gnarHoOoCTUKU paHHero
HeoHaTaIbHOIo cericmuca

CucremMmaTunvyeckKkmut o63op u MeTa-aHasnIm3:

A4
12 MccneHOBaHMM' JAMA Pediatrics | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

828 HOBOPOXXAEHHDIX, Presepsin for the Diagnosis of Neonatal Early-Onset Sepsis

A Systematic Review and Meta-analysis
NMCI1yyBcTBUTENBHOCTDb 0,93

NCI1 cneuundumnyHocTb 0,91
cerncuc NnoaTBepPXXAEH reMoKybTypaMMm.

Chiara Poggi, MD, PhD: Ersilia Lucenteforte, PhD; Davide Petri, MSc; Salvatore De Masi, MD: Carlo Dani, MD

Pe3ynbTaTtbl 3TOro cUCTEMaTUYECKOro 0630pa u MeTa-aHasiusa o3Ha4alor,
YTO NMpeceriCuH ABNsIeTcs TOYHbIM OMOMapPKepoOM paHHEero HeoHaTaJibHOro
cencuca (PHC). KnmHnyeckue ucnbiTaHUA rapaHTUPYIOT MPUMEHUMOCTb U
6e3onacHocTb NCI1 gng cCHMXeHna aHTUbMoTUKoTeparnum, oCO6eHHO y
HeOHOLUEeHHbIX HOBOPOXXAEHHDbIX.

Results of this systematic review and meta-analysis suggest
that presepsin was an accurate biomarker of EOS. Clinical trials
are warranted to assess its usefulness and safety to reduce
early antibiotic exposure, particularly in preterm newborns.

JAMA Pediatr. doi:10.1001/jamapediatrics.2022.1647. Published online May 31, 2022
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NpecencuH — TOYHbIN N HAOE>XHDbIW

SOnomMmapkep paHHero HeoHaTtaJZibHOro cericmuca

[MepBUYHbIM MeTa-aHaIn3: BTopunyiHbIn MeTa-aHaNns:
12 nccnepoBaHU, 23 uccnepgoBsaHus,
828 HOBOPOXXAEHHDIX, 1866 HOBOPOXXAEHHDIX,
PHC — 460 cnyvaeB PHC — 1040 cnyvaeB

CymmapHas yyBctButenbHoctb — 0,93  CneunduyHoctb — 0,91
TOYHOCTb AMArHOCTUKU He 3aBUCUT OT rectaLMOHHOIro Bo3pacrTa.

Pe3ynbTtaTbl 3TOro cuctemMaTuyeckoro o63opa v meta-aHaamnsa
nokasanm, uto NCI1 ato TouHbin 6uomapkep PHC. KnnuHnueckue
UCMbITaHUA rapaHTUPYIOT ero NPMMEeHUNMOCTb U 6e30MacHOCTb
0191 CHU)KEeHU aHTUbnoTukKkotTeparnvmm, ocobeHHo y
HeOHOLUEHHbIX HOBOPOXXAEHHDIX.

Poggi C et al. Presepsin for the Diagnosis of Neonatal Early-Onset Sepsis: A Systematic Review and
Meta-analysis. JAMA Pediatr. 2022 May 31:e221647
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The blood presepsin level in neonate with

necrotizing enterocolitis.

E.M. Kozlova, G.L. Shunkina, N.M. Chumak, P.P. Bolshakov
Nizhniy Novgorod Pediatric Hospital No1, Nizhniy Novgorod, Russian Federation
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sCD14-ST(presepsin) is the protein with molecular weight about
13 kDa. Its blood level depends of phagocitosis activity and may
be used as a marker of bacterial infection.

Necrotizing enterocolitis (NEC) is one of the most serious
diseases of neonates because of severe complications. Early
diagnostics of NEC is very important factor for fatal outcomes
prophylaxis. In fact we have no specific features of the NEC
beginning and very few diagnostic criteria for differential
diagnostics of the NEC stages

The aim of our investigation was to estimate level of blood

presepsin in neonates with gastrointestinal tract pathology.

18 neonates were examined. All patients were admitted to the
hospital at the first week of life. All of them had two or more
clinical or X-ray signs of gastrointestinal tract disorders but
different diagnoses after examination. Gestational age was 34
[30:37] weeks, birth weight — 2010 [1700: 2738] grams.
average age at the moment of gastrointestinal disturbance — 8
[4:16] days and NTISS ~ 28 [24:33]. (All data is presented as
mediana and interquartile [25:75] interval).

The examination included dynamic evaluation of clinical signs,
blood counter. biochemical analyses, X-ray. US investigation.
We estimated level of blood presepsin by chemiluminescence
inmunoassay (PATHFAST analyzer) in the first hours after
gastrointestinal tract disorders revealing.

The blood presepsin level of 800 pg/ml was chosen as a cut-off.

NEC was diagnosed in 15 neonates

NEC
I st II-I1T st.
Presepsin level more 1 6
than 800 pg/ml
Presepsin level less 7 1
than 800 pg/ml
Sensitivity - 86% Specificity - 88%
AUC - 0,87
2500
2000
1500
1213
1000
671
500
0
NEC I NEC II-III

Blood presepsin level in neonates with NEC II-III increased
more considerable (1213 [1144: 1688] pg/ml) than in patients
with NEC I (671 [532: 747] pg/ml) (z=5,357: p=0.020)

Dynamics of blood presepsin was estimated in 11 patients
with NEC. The data at the beginning of pathological processes
(762 [531: 1425] were higher than at the recovery stage (587
[334: 789]) (W=48: p=0.053).

- The measurement of blood presepsin level may be
used for the evaluation of severily of gut wall damage
in neonates with NEC.

- T'he changes of blood presepsin level reveal the
dynamics of pathological processes.

YpoBHU npecencuHa
HOBOPOXXA,EHHbIX C

HEeKpPOTU3UPYIOLLUM
gHTepokonutom (HI

MorpaHnyYHbIN YPOBEHDb
NCN pna pnarHoctukm HO

800™"

NCI1 Mmo)XXHO nuamepATb AN
OLLeHKU CTEeNneHU TAXXeCTu
noBpexpgeHusa cteHoK XKKT
VY HOBOPOXAEHHDbIX ¢ HO

N3mMeHeHue ypoBHs INCI1
oTpa)kaeT ANHAMUKY
naTosiormn4eckKkoro
npouecca.

XXV European Congress
of Perinatal Medicine,

Abstracts, 2016
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YpoBeEeHb npecerncmHa npm HUSKowm
cteneHu TaXxectm HOK

S/1 nr/mMmn

1213 nr/mMmn

25 npoueHTuMb

MuHVMYM

Makcmmym

/5 npoueHT b

Z=5,357 p=0,021
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NCI1 B NnukBOope — mapkep rHoMHoro
MEeHUMHIrmTa

2000

1500
=45 /5 npoueHTu b
1000 MakCcrmMyM
MuHVMYM
=50 25 npoueHTu b

129
o E—

bes MeHMHrmTa MeHNHrnT Z=5,357 p=0,021

Kosnoa E.M., LUyHbkmHa I.J1., Yymak H.M, Cycrnosa M. A.
YPpOBEHD MpecericrHa NmMkBopa y HOBOPOXOEHHbIX OeTen.
Tesuncol. JTabopaTopua. 2014; 2: 3



JIEHEHUE u TIPODUITAKTUKA / Tom 9 -n: 4 -2019

OnpepeneHne ypoBHA sCD14-ST (npecencuHa)
KPOBM ANA ANAarHOCTUKN DaKkTepuanbHbIX
MH(EKUNN Y HOBOPOXKAEHHbIX

Koanoea E.M. ', lWyHbkuHa N1, 7, Hoeononkueea E.I ', Yymak H.M. 7,
3abpoguua A.C. 2, NMpouuues H.A. ', UIcnamoea 3.M. '

' PreQyY BO «MpUBOMMKCKWIA MCCNEO0BATENbCKMI MEAWMLWHCKMIA YHUBEPCHUTET»
MwH3snpasa Poccur, HiwkHWiA Hosropon
“IbBY3 HO «[leTckan ropoackan knuKuyeckas SonbHuya Nel Mpuokckoro pavola r. HwkHero Hoeropoga»

Qonun uz HauboTee COCYHCOGENMIX NGPKEPOE Cencuca Y NAYUERINOE PAZIIYRLIX GOIPACINALIY SPYRN 6 HACTHOsA-
igee cpena acraemes kouyenmpayug sCDI14-ST (npecencuna) & kpoaii. Baxcua 013 HOGOPONCOLHHBIX CROEEPEe-
MEHHAA ONGEROCTINRG 1 OPYenx DUKIMEPUATbHbY UHGeRy,

Lfens. Onpedereniie QUANIOCIANHECKON 2UANUMOCIHIN  KPECENCUNA KPOSH HPU  OAXMEPIaTslbiX  HHQEiax
) HOGOPONCOCHHBIX PARTUYNOC0 SECMAYUOHNOZ0 GOIPACNIA.

Muamepuaist u memoost. O6c1e006aHG 59 AOHOMERHBIX JeMETl, NOCIYRAGUNIX & NOGOIPEHUEM HA OCIMPO GOZHIK=
W WHGERNONHRIT TPOYECe HA GRopot-mpemvent Hedeie seusHn, U 1Y HeOHOWEHRMY HOCOPURCOEHRBIX,
HepesedeniisiX ¢ Canionap 6 MANCETON COCRIOANIN Ha HePEoll Hedene Jicii.

Pezyasmanot #t 00CYHCOCHUE. Yposens npecencuia ¥ d0HGUENNBIX HOSOPONCOeMIBIX ¢ OCRIPO PAIEHGUILMNCT
BARMEPUATHHOIAN HHPERWUANI DOCINOREPHO HPECHINAT MAROGON Y Aemell ¢ OCmpPeiMIl RUPYCHBIAI 1 TORA T
306arHBIMY Oaxmepuareibn unexyisang (2=2.07; p—0,038), wmo nodmeeprciaen GoRMONCROCNTS HCTOb-
S0CARNA DUHHOCO ROKAAMIEIH OUH QUAEHOCTIUKI NIANCE N DARIREPUAILHIN URDERUT 6 HOMAAE 3aD0ICCanIA,
V nedonouterinsix 1660podNcOINIGIN, NOTVYASHINX GIUMNGUOMIKI ¢ POJICOENNA 6 C6A2N ¢ NodapeiieM Ia bakme-
PUATHHYVHY NHDERIIR0, HHMEPNPEMAIIA OTHOKPDAMAO HPORCASHRO0 NCCTeAORIANA 3ampydreda. Koppeaan
KOHYERIAPAYIN MPECENCUHA ¢ CECTRALUORRLIN GOIPACINONM, MACCON MeId NPU POXCOSHIN I GOIPACNION CHIACIEHO
He DulLio,

3ararwuenue. Onpederenne xonyenmpayun sCDI4-ST (npecenciuial xposi sodicem Hmimb WCHOTo206QH0
DR QUALHOCHINKHN WARCETVIX DAKIMEPUATLHLIX URPEKIITT ' HOCOPOXCOEHHIX.

Knwoueeste ca06a: rocopoacdenibie, Cenciic, Ganmepuaioime UHGeRIu, RPecencits.

Determination of sCD14-ST (presepsin) level in blood for the diagnosis
of bacterial infections in newborns

Kozlova E.M., Shunkina G.L., Novopoltseva E.G., Chumak N.M., Zabrodina A.S., Pronichev N.A., Islamova E.M.

The blood conceniration of sCDI4-ST (presepsin) as an effective sepsis marker in patienis of various age groups
is cirrently one of the most discussed. limely diagnosis of other bacterial infections is also important for newborns.
Objective. Determination of the diagnostic wiility of blood presepsin in newborns of diffevent gestarional age
with bacterial infections.

Materials and methods. Obseivational study includes 39 full-term childven with suspecied acuie infection
in the second or third weel: of life, and 19 premature infants transferred to a hospital in serious condition in the first
week of life.

Results and discussion. Presepsin level in fidl-term infanrs with acure bacterial infections was significantly
higher than that in children with acute virael and localized bacterial infections (z- 2,07, p-0,038), which confirms
the possibility of using this indicator for the diagnosis of severe bacterial infections at the onset of the disease.
It is difficudt to interprer a single sindy conducted in premature infanis receiving antibiotics from bivth due
to a suspected bacterial infection. No corvelation of prespepsin concentration with gestarional age, body weight
at birth and age was found.

Conclusion. Determination of blood sCDI4-ST (presepsin) concentration can be used to diagnose severe bacterial
infections in newborns.

Keywords: newborns, sepsis, baciervial infections, presepsin.

Kosnosa EneHa MuxannosHa, A0KTOp MeA. HayK

®ro0Y BO «MpHBONKCKHH MCCNEA0BATSNLCEMI MEANYMHC KM yHIUB2pCKHTET MuH3apasa Foccun,
603005, . HiwxHwia Hoerepeg, nn. Mukuea 1011

e-mail: pediatrnn@list.ru
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HeoHaTanbHbIN Ccencuc:

PekomMmeHayeMblie norpaHn4vHbie YPOBHU NpecerncuHa

Hopma: o 2 mecaueB 39-437 nKk/Mmn
300poBble HOBOPO>KAOEHHDbIE <600 nr/mn

CentTmnyeckme HoBOpPO>XKOEHHbIE > 800 nr/mn
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[NMpecencviH B TiMkBope —
MapKep rHoOMHOro MeHMHrmTa

NMpepBapuTenbHble pedpepeHTHbIe YPOBHU

B nmkBope 300poBbIX HOBOPO>XXAOEHHbIX

1 2 74-180

nr/mn

1oy pmarHocTpoBaHHOM MEHUHIUTE

742 544-1239

nr/mn

laMepeHme B NIMKBOPE NMpoOBOOUNTCHA TaK >Ke,
KaK N B KPOBU

O6béM Npobbl — 100 MK

E.M. KO3JIOBA v coTpyaoHukin, 2016
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MMMYyHOXeMUiarmoMNHECLLEHTHDbI
aHammsatTop PATHFAST™ (AnoHusA)

TouyHOEe Konn4yecTBeHHOE U3MepeHue
rnpecericuHa B LLeJIbHOU KPOBMU,
CbIBOPOTKE U Nnjia3sme

OOvH aHann3 — OAMH KapTPUOX.
6 KaHanoB 419 OAHOBPEMEHHOI0 N3MEPEHNS B
PEXMME «TMPOUN3BOSIbHbIN BbIOOP»

4+ NMpoKanbLUMNTOHUVH

+ BbicOKO4YyBCTBUTESIbHDbIA TPOMOHUH |
4+ BbicokouyBcTBUTENbHbIN CPB

+ NTpro-BNP, KK-MBb, MnornobuH

-+ O-punmep
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Mbl paboTaem 6onblLue,
YyTOODbI Bbl COMHEeBaJ/iIMCb MeHblLle
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