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Cencuc/Taxenbin cencuc  Sepsis / Severe Sepsis

Terminology

= OObIYHOE Ha3BaHMe cerncuca — «3apaxeHue KpoBu»

A common term for Sepsis is blood poisoning

Good Chemistry for Tomorrow

Cencuc — cepbe3Hoe COCTOSIHUE, XapaKTepu3yrllieeca CUCTEMHbIM BocnaneHuem
(CCBO) u ycTaHOBRNeHHOM nnu nopo3peBaeMou nHdekuuen (bakrepmanbHON UMK

BUPYCHOMW)

Sepsis is a serious medical condition that is characterized by a whole-body inflammatory state (SIRS)
and the presence of a known or suspected infection (bacterial or viral origin)

Tsxxenbin cencuc [Jcencuc ¢ AMcPyHKLMen opraHoB, runonepdysnen, rmnotTeH3nen

Severe Sepsis [1 Sepsis with organ dysfunction’, hypoperfusion?, hypotension®

00. "’O o OV

RTH, 09.2011

1 Dysfunction of lungs, brain,
liver, kidney, heart a.o.
2 Decreased blood circulation

3 Low blood pressure
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OnarHocTuyeckue cpeactBa ANA BbisABIEHUSA cencuca
Diagnostic tools for Sepsis indication

Diagnostic tools

QMNoacuyet nenkountoB White blood cell count

= [loacyeT MuKkpoo6oB Germ count

= [eMOKynbTYypbI Blood cultures
= [IUP PCR (Polymerase Chain reaction)
= Buoxnmmyeckme mapkepbl KpoBu

Biochemical blood marker

Mapkep kpoBwu, Hanp.
MpecencuH

e.g. Blood marker Presepsin
on Pathfast

RTH, 09.2011
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Bbnoxmmmnyeckme mapkepbl, UICNOJSib3yeMble

B ANArHOCTUKe cerncuca
Biochemical marker used in sepsis diagnostics

CRP (C reactive protein) CPbB
IL-6 (Interleukine 6) WJ1-6
PCT (Procalcitonin) lNpokanbunTOHUH

LBP (lipopolysacharide binding protein)
INlnnononucaxapuna-cBa3sbiBaloWmMn 6erok

Presepsin (sCD14ST) lNpecencuH (sCD14ST)

RTH, 09.2011
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BuoxumMmmnyeckum mexaHusm:
mMCD14-sCD14-sCD14-ST (=IpecencuH)

- MemM6GpaHHbLIN IMUKONPOTEUH — peuenTop
MoHouutoB Makpodaros (mCD14);
- C nomouwibro peuentopa (TLR4) cBasbiBaeT )
LUpKynupyowmmn nunononucaxapua (JINC) n .
JINC cBasbiBatowmmn 6enok (JINC CB) m
aKTMBupyeT cneuudnyecknm nposocnanuTenb-
HbI Kackag TLR4, npencreyrownm npoTuse
MH(EKUMNOHHBLIX areHTOB;
- OpHoBpemeHHO komnsekc [JIMC- JINC Cb
CD14] BbixoAUT B KPOBb 3a CYeT OTLenJieHUs -
CD14 wu3 kneTok, o6pa3yrowmx pacTBOPUMbIN
CD14 (sCD14);
mCD14 perynupyeT paHHMXA npoBocnanuTtersib-
Hbin oTBeT Ha JIMNC;
- Mpun cencuce yposeHb sCD14 B nna3sme
NOBbILIEH;
lNMpoTeas3a nna3mbl oOpa3syeTt gpyron coparmeHT
- pacTBOpUMbIN cy6Tnn CD14

(sCD14-ST vnnun npecencuH)

RTH, 09.2011

DIRAliceiny ~

Biochemical background
mCD14 — sCD14 — sCD14-ST (= Presepsin)

Glycoprotein membrane anchored receptor of monocytes/macrophages (mCD14).

Captures with toll-like receptor 4 (TLR4) circulating lipopolysaccharide (LPS) and
LPS binding protein (LPBP) and activates the TLR4-specific proinflammatory
signaling cascade against infectious agents.

Simultaneously the LPS-LPBP-CD14 complex is released into circulation by shedding
of CD14 from the cell, forming soluble CD14 (sCD14).

~mCD14 regulates early proinflammatory LPS response.
» sCD14 plasma concentrations are elevated in sepsis.

Plasma protease activity generates another molecule fragment named soluble CD 14

subtype (sCD14-ST or Presepsin).

~First clinical studies revealed superior results compared to sCD14.

I'IepBble KInMnHN4YeCKune ncnbitTaHunsA
Aann npeBoCxXogHble pe3yribraTbl
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Introduction MexaHu3M cekpeuun npecencuHa

Mechanism of presepsin secretion

T sCD14-ST
JLPS " presepsin
Tre l = =
MD2

\—> Signal transduction

mCD14: membrane COD14; sCD14: soluble CD14; sCD14-5T: soluble CD14
subtype (=FPresepsin); LP5: lipopelysaccharide; LBF: lipopolysaccharide
binding protein, TLR4: toll-like receptor 4; MD2: Co-Protein of TLR4.

Good Chemistry for Tomorrow
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KnnHuyeckoe npnmeHeHue npecencuHa

Clinical use of Presepsin

BbiCTpbIN AMarHo3 u NPorHo3npoBaHue cencuca

» Rapid diagnosis and prognosis of sepsis
Bbicokoe NPOrHoOCTn4yecKkoe 3Hav4eHue I1le noctynneHnun
» High prognostic value at presentation

lNpenHasHavyeH Ana oTaeneHUn HeOTNIOXKHOU U MHTEHCMBHOM Tepanuu
» For emergency and intensive care use

RTH, 09.2011
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PacnpepneneHue ypoBHeu npecerncuHa B 340pOBOM NONynsALUmn

Presepsin distribution in normal individuals (h=119)
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YPOBHM npecencuHa HaxoAsiTCsl B Auana3oHe The Presepsin values ranged from 60 to 365 pg/mL with an

arithmetric mean of 160 pg/mL. The 95th percentile was 320

ot 60 no 365 nr/mn, cpeaHee apucdpmeTnyeckoe S L

160 nr/mn. 95-aa nepueHTUnNb — 320 nr/mn
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KoHueHTpauua npecencuHa B nnasme (nr/mn)
y 3gopoBbix nuu (n=119) u npu cencuce (n=140)

Presepsin plasma concentration (pg/mil)
in healthy controls (N=119) and in patients with sepsis (N=140)

KoHTponb Cencuc
T s | P e
HwuxHee 3HayeHue Lowest value 60 338
BepxHee 3HauyeHue Highest value 365 15757
CpeqnHee 3HauYeHue Mean (95% CI) 159 (148 - 171) 2563 (1458 — 3669)
CTtaHpapTHOE OTKNOHeHue Standard deviation 62 3456
9-an nepueHTUnbL 5th percentile 92 356
95-ana nepueHTUNb 95th percentile 320 12149
BepxHuit pecbepeHTHbin  Upper reference limit
npegen (URL 320%)

*) No influence of age or gender He 3aBucuT ot Bo3pacTta u nona

RTH, 09.2011
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NpecencuH

3HayeHua ROC gnsa aAucKpMMMHaLUN Mexay 340POBbIMU
MHAMBUAAMM U NaLMEeHTaMUM C CeNncucom
Presepsin

ROC curve for discrimination between healthy individuals (N=119) and septic
patients (N=118)

100
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sof- Sens. = 90.7 % Hy'ECTBMTeanOCTb
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100-Specificity
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OnarHoctnyeckasn 3acppeKTMBHOCTbL NO CPaBHEHUIO
C CYLLeCTBYHOLWUMUN ANAarHOCTUYEeCKUMM noaxogamMu
Evaluation of the diagnostic validity
in comparison to established diagnostic tools
140 nauymeHToB, noctynunu B OHT ¢ CCBO n nogo3speHnem Ha TAXesnyr UHpeKuunro

Inclusion: 140 patients admitted to the Emergency Room with SIRS and
suspected severe infection.

= Biomarkers Bvomapkepsbl
= Clinical scores: APACHE I, MEDS, GCS, SOFA KnuHuuyeckue wkanbi

KoHeyHble To4ku: 30 gHeBHas neTaanOCTb OI/IT Ananus, MexaHu4yeckasi BeHTUnAaums
= Endpoints: 30-day mortality, ICU, dlaly5|s mechanical ventilation

Study population: WccneaosaHHasa nonynauuns

e
cencuca epsis grade urvivors on-survivors

Hu3kasa BbikuBLIME He BbDKUBLUME
Low grade sepsis (N=83) 82 3 (4%)
Taxenbin cencuc
Severe sepsis (N=40) 30 10 (25%)

CenTUyeCcKuM LLOK
Septic shock (N=15) 5 10 (67%)

RTH, 09.2011
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NMpecencuH ANCKPUMUHMPYET MEXAY TSXKeCTbIo 00fie3HM U ee NCXo40M

Presepsin discriminates between disease severity and outcome

Huskas/Bbicokas TSXXeCTb BbikuBLlMe/ He BbDKUBLUNE
Marker p — value* p — value*
IL-6 0.0123 0.0584
CRP 0.0315 0.3824
PET 0.0065 0.7452
Presepsin < 0.0001 < 0.0001
APACHE Il < 0.0001 < 0.0001
MEDS < 0.0001 < 0.0001
SOFA 0.0005 0.0007

*) Significant discrimination if p<0.05

RTH, 09.2011
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survival (N=123) Non-survival (N=23)
Median 95% CI Median 95% ClI P-value*
Bilirubin, mg/di 186 ’ 14-18 - 22 | 13- 31 0.1394

Creatinine, mg/dl 114 104 - 125 163 90 - 334 0.1698

CRP, mg/dl 1733 133,6 - 2076 1204 43,1-2355 0.3824

D-Dimer, mg/l 0,415 0,333-0,487 0,48 0,343 - 1,025 0.1239

INR 1,08 1,05-1,14 1,18 1,05-149 0.2766

Leucocytes, G/l 13,8 126 - 151 15,1 126-179 0.1716

PCT, ng/ml 1,64 1,23-2,73 2,07 0,31-2123 0.7452

APACHE I 16 14-19 28 23-35 0.0001

MEDS 8 8-10 : g 14-21 0.0001

RTH, 09.2011
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lNpeackasaHue pucka cMepTHOCTU, 3Ha4YeHnsa ROC
(koHUeHTpauusa B nNnasme npuv NOCTYNNeHnn)
RlIcTIngy &~

Risk of mortality prediction

ROC curves based on plasma concentration at admission
(Survivars N=117; Non-survivors N=23)

MNMpecencuH _ MpokanbUUTOHUH
Presepsin Procalcitonin
=
P
o
S
(73]
0-.;;..|...|...|...|...| D‘—F-:..|...|...1...|...|
0 20 40 60 80 10C 0 20 40 60 80 100
100-Specificity 100-Specificity
AUC = 0.797 <P <0.0001 > AUC = 0.519
Sens=78 3% Sens=39 1%
Spec=66_7 Spec=84 6%

Cutoff=1108 pg/mi Cutoff=13 .43 ng/mil

RTH, 09.2011



2% MITSUBISHI CHEMICAL EUROPE Good Chemistry for Tomorrow

I'Ipecencvm noBbLILLAETCA C NOoBbLILWLEHNEM TAXeCTU cencumca
Presepsin increases with severity of sepsis

lNpecencuH NpokanbUNTOHUH

Presepsin PCT
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Cencuc Cencuc
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CBA3b KOHUEHTpauuu npecerncuHa B nnasme
C neTanbHOCTbLIO (MO CpaBHEHUIO C NPOKaANbLUUTOHMNHOM - [1KT)

Relationship of prespsin plasma concentration with mortality
(in comparison to procalcitonin)

1. Quartile 2. Quartile 3. Quartile LNelEL I KBapTunu,
MpecencuH Presepsin 177 - 512 524 — 927 950 — 1810 | 1859 — 15757 VI

nr/mMn (pg/ml) N=37 N=35 N=35 N=33
BbiKuUBLLUME Survivors 36 32 29 20
He BbikuBwmne Non-survivors 1 3 6 13
CMepTHOCTL Mortality (%) 2.7 8.6 o i il 39.4
NKT ur/mn PCT (ng/ml) 0.10-0.38 0.39-1.73 1.76=7.0 8.1 =292

CmeptHocte  Mortality (%) 26.7 8.1 8.3 24.3

RTH, 09.2011
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lNMpeackasaHne pucka CMepPTHOCTU

ROC kpusble wkanbl APACHE Il, NMKT v npecencuHa

npu TsXXerqiom cencuce n centTn4eCkKkom LLOKe
et W
erin - . U
e & Risk of mortality prediction

ROC curves of baseline APACHE Il score, PCT, and presepsin
in patients with severe sepsis and septic shock
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CpaBHeHne ROC kpuBbIX AnA AUCKPUMUHALUUN MeXAY BbDKUBLUUMU
M He BbDKUBLUMMMK cenTuvyeckumun nauumeHtamm c MNMKT > 0,5 Hr/mn

Comparison of ROC curves for discrimination between
survivors and non-survivors in sepstic pts with PCT >

0.5 ng/mi
Septic patients with PCT = 0.5 ng/ml
Mortality
100 - e
2 ,
80§ —— APACHE_SCORE_1
— GCS_1
<t . Variable AUC iy
el ol " APACHEIl 0.785 e Sen S
o oo 0.667
P MEDS 0.743
I SOFA 0.764
| / J PCT 0.647
: i{ Presepsin  0.883
l; 2ID 4I[J 6.0 BlCI 11.30

100-Specif icity
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S MITSUBISHI CHEMICAL EUROPE Good Chemistry for Tomorrow

YnyudlweHue npeackasaHusi pucka CMepTHOCTHU
C NoMoLbI0 A006aBNeHNA 3Ha4YeHN npecencuHa
K noKasaTensM KNMHU4YeCcKUX LKan

Improvement in risk of mortality prediction by
clinical scores adding presepsin

APACHE I| 0.815 0.905  21.05+33.34=54.39%
GCS 0.763 0.931  3.58+73.33=76.91%
MEDS 0.819 0.936  2267+40.00=62.67%

SOFA 0.747 0.917 22 45+33.33=55.78%

RTH, 09.2011
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MOHUTOPUHI Te4YeHUs 6one3Hu,
CpaBHEeHUEe npecerncuHa n NpoKanbUUMTOHMHA

B Presepsin for monitoring of the course of the disease In
comparison to PCT

RTH, 09.2011
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YpoBHU npecerncuHa u NpoKarbLUTOHUHA:
ncxopgHble, yepesz 24 n 72 v

Marker levels at baseline, after 24 h, and after 72 h

BbikuBLume He BbDKuBLUME
MeawnaHa MeaounaHa

Survivors Non-survivors
nnmm

1.84 207  0.7743
NKT et o4 65 215 9 104  0.0551
Hr/mn  (ng/ml)
72 h o7 214 5 9.01  0.0821
0h 117 811 23 2124  <0.0001
MCrM  scb14 5, 91 759 14 2998 < 0.0001

nr/mn ST
(pa/ml) | 7o h 60 645 7 3606  0.0003

RTH, 09.2011
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YpoBHU npecencuHa:
ucxogHble, yepesz 24 n 72 4

Presepsin levels at baseline, after 24 h, and after 72 h

Means (error bars: 95% CI for mean)

12000 |-
10000 |- T
8000 |-
E Non-survivors
He
6000 - -1 5981 pg/ml | BbIXMBLIKE
4000 -
2000 |- e S . e BbiKusLUMe
. I 1 SHnlvors j 1297 pg/mi
0 At presentation After 24 h After 72 h

sCD14_ST_1 sCD14_ST_3 sCD14_ST_4
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YpoBHM NpoKarbUNTOHUNHA:
UcxoaHble, yepe3z 24 n 72 y

PCT levels at baseline, after 24 h, and after 72 h

Means (error bars: 95% CI| for mean)
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I'Ipe.qBapMTeanble norpaHn4vHble YPOBHU
Preliminary Decision Cutoffs

NMpecencuH

nr/mn OnarHo3s

Sl Diagnosis

Knnuunyeckune nocnencreus

Clinical consequenses

(pg/mi)

<200 Exclusion of sepsis
Cencuc ucknroyeH
2 300 Systemic infection (sepsis) possible
Bo3amoxxHa cuctemHasa nHdekuma (cencuc)
> 500 Moderate risk of progression of

systemic infection (severe sepsis)
YMepeH. pUCK pa3BUTUA CUCTEM. MHEKLUU (TSXKenbIn Cencuc)

High risk of progression of systemic
infection (severe sepsis/septic
shock). High risk for 30 day
mortality comparable to APACHE

score 2 25
BbICOKMI pUCK pa3BUTUA CUCTEMHON MHEKLUU (TAXKENbIN

cencuc/centuyeckui wok). Bbicokun puck 30-gHeBHOMN
rtH, cSMEPTHOCTU No cpaBHeHuto ¢ APACHE > 25

21000

based on study data

No blood culture necessary
reMOKy.ﬂbTypbl He HYXHbI

Further diagnostic measures

including blood culture
OunarHocTuka, reMoKynbTypbl

Early goal directed therapy

after taking blood cultures
Tepanusa nocne pe3ynbLTaToB
reMoKynbTypbl

Consideration of adjunctive
therapy, e.g. rhAPC

PeweHune o npumeHeHUN AONOSIHUTENILHOMN
Tepanuu, Hanp., PeKOMOMHAHTHbIN
YyenoBe4YeCKMU aKTUBUPOBaAHHbIN

npotenH CM
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Mapkepbl cencuca y oXXoroBbix nauueHToB
Sepsis marker in burn patients

SIRS Sepsis =

2000 1 7.000 ;
MonoxuTenbHbIE /.\ A L 000 x =

1600 reMoKyInbTypbl . | =) E

sitive \[ \ E o

_ (400 po L5000 5 10
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Fig. 5 Clinical course of each septic marker in bum patient
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Summary

B sCD14-ST (Presepsin) is a circulating molecule fragment derived from sCD14

and serves as mediator of LBS effects. SCD14-ST (lpecencun) — aTo
uupkynupyrowmm cpparmeHt sCD14, anaowmnca meagmatopom aemncteua JIMNC

¥ Presepsin differs between healthy individuals and septic patients.
MpecencuH — «0TNMYaeT» 340pPOBbLIX UHAMBUAOB OT NaLUEeHTOB C CEercUcom.

B Presepsin concentrations are elevated in patients with sepsis depending on

outcome and disease severity.
YpOBHVI npecencuHa noBbilleHbl B 3aBUCUMOCTU TAXECTU cencuca m ero ucxoga

B Presepsin could be useful in MpecencuH moxeT npumeHaTLCA ANA
IOnarHocTuku cencuca
» Diagnosis of sepsis
PaHHen OLueHKN pMcKka CMEPTHOCTU NMPU NOCTYMNJIEHNM NaumeHTa

~ Early risk prediction of mortality at admission
OLl,eHKI/I TAXecTu 3aboneBaHnAa U MOHUTOPUHIa ero Te4eHus

» Assessment of the disease severity and monitoring

RTH, 09.2011
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AHanuTtnyeckme xapaktepuctukm Analytical performance data

Owvana3oH uamepeHunn Assay range 20 - 20,000 pg/mL
Koppensauusa mexay nsmepeHusmu Correlation between | y=1.04x-10.8;r=0.986; n=104
B LleNTIbHOM KPOBU U nsiasme whole blood and (y: EDTA whole blood, x: EDTA plasma)

plasma on PATHFAST | y— 102x + 28.6;r=0.980;n = 104
(y: heparinized whole blood, x: EDTA plasma)

y=101x+269;r=0983;n=104
(y: heparinized plasma, x: EDTA plasma)

KB% B nnasme Total 96 CV in plasma | QC-LL=4.4%, QC-L= 4.0%, QC-M = 3.89%,
QC-H=5.0%
Bpems nsmepeHus Turnaround time 17 minutes 17 MuH
OGpaszeun . LlenbHasa KpoBb,
Sample material whole blood, plasma ..o

RTH, 09.2011
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Reagents PeareHTbl

e Bce peareHTbl B OOHOM KapTpuaxe
* all reagents in one cartridge

e PeareHTbl npe-KanmopoBaHbI
* reagents pre-calibrated

He HYXHbl HU OONOJIHUTEJIbHbIE PeareHThbl,

HW yaaneHuwe 3arp;|3HeHm‘&

no additional reagents or waste handling

Multichannel MHorokaHanbHOCTb
6 He3aBMCUMBbIX KaHarnoB 6 independent channels

[ns 6 He3aBUCUMBbIX NaLUEeHTOB for 6 independent patients

Unun ana 6 pa3Hbix TectoB or for6 different tests

RTH, 09.2011
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Handling Py4yHble onepauuu

 [lo6aBb B KapTpUAX LieNbHYH KPOBb

e add whole blood on cartridge

e BcTtaBb KapTpnaX B UHCTPYMEHT

* put cartridge in instrument

e Haxxmu kHonKy «CTtapTt»

* press start button

e Yepe3 17 MUH nNpoyYTU pe3ynbTaT
* read result after 17 min

* [IlpocToTa B NPUMEHEHUN

e ease of use

RTH, 09.2011
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Results Pe3ynbraThl

 KonnyectBeHHbIe (XeMUITIOMUHUCLIEHTHas peaKLuua)
e quantitative (chemiluminescence reaction)

 bbicTpble -4yepe3 17 MUH fast (17 min)

B uenbHoun KpoBu (6e3 LeHTpUyrupoBaHus)

whole blood (no centrifugation)

e KayecTBO, KaK B LleHTpanbHOMN nabopaTopuu

C BO3MOXHOCTb nogknto4vyeHus kK JINC

central lab quality with LIMS connection
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OaHoBpeMeHHOoe TecCTUupoBaHue B
LeribHON KpoBU

Simultaneous testing with whole blood

0 Presepsin [lpecencuH
hsTropl hsTnl

CKMB KKMbB
Myoglobine MnornobuH
NTproBNP NTproBNP
hsCRP hs CPb
D-Dimer O-anmep

O O O O O O 4

JononHunTenbHble TECTbI HA noaxoae
more assays comming

8- push start: results in 17 minutes
rTH, of 3@KMM Ha «cTapT»: pe3ynkraTt Yepe3 17 MUH
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MHoroneTHun onbIT B AUAarHOCTUKE
Many years experience in diagnostics

Partners & Mitsubishi Chemical Europe

QUALITY KauecTtBO

SERVICE CepBuc INFORMATION UHdopmauus

www.pathfast.eu
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