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What is the PATHFAST ™ principle?

PATHFAST ™ Test Principle
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Assy procedere PATHFAST ™

Collect Transfer Place

whole blood, serum or plasma 100 pL sample into each sample the loaded reagent rack into the
samples, using heparin-NA, well of the reagent cartridges. instrument and start the assay.
heparin-Li or EDTA collection Get results in <17 minutes.
tubes.
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PATHFAST ™ portfolio
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PATHFAST ™ Marketing Activities
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PATHFAST ™ Marketing activities: Scientific Webinars

Digital Marketing _ Webinars

PATHFAST Academy Sessions
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PATHFAST ™ Marketing activities: Product Manager Meetings

Product management meetings on a
regular base

v New publications

v" Studies review

v" Recent scientific topics
v KOL's




PATHFAST ™ Marketing activities: Testimonials

Testimonials
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PATHFAST hs-troponin in ESC guidelines

WESE i ESC GUIDELINES
E berpsscong! "

proetes The ACS spectrum

2023 ESC Guidelines for the management _ 1

of acute coronary syndromes
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Why chosing a hs-troponin?

High sensitivity cTnl assays can detect cTNI levels in patients with
normal levels

Conventional assay High-sensitivity assay
pg/L x 1000 ng/L

Pathological Most POCT

Pathological

0.030-0.040 CoV of 10% m
Likely pathological |
7 0.010 Limit of detection
// T
3 99

undetec

©ESC 2020




PATHFAST hs-troponin in ESC guidelines: The cut off v alues

ESC Guidelines

Table 5 Assay specific cut-off levels in ng/l within the 0 h/1 h and 0 h/2 h algorithms

0 h/1 h algorithm Very low Low No 1hA High 1hA

hs-cTn T (Elecsys; Roche) <5 <12 <3 >52 >5

hs-cTn | (Architect; Abbott) <4 <5 <2 >64 >6

hs-cTn | (Centaur; Siemens) <3 <6 <3 >120 >12

hs-cTn | (Access; Beckman Coulter) <4 <5 <4 >50 >15

hs-cTn | (Clarity; Singulex) <1 <2 <1 >30 >6

hs-cTn | (Vitros; Clinical Diagnostics) <1 <2 <1 >40 >4
I hs-cTn | (Pathfast; LS| Medience) <3 <4 <3 >90 >20 |

hs-cTn | (TriageTrue; Quidel) <4 <5 <3 >60 >8

0 h/2 h algorithm Very low Low No 2hA High 2hA

hs-cTn T (Elecsys; Roche) <5 <14 <4 >52 >10

hs-cTn | (Architect; Abbott) <4 <6 <2 >64 >15

hs-cTn | (Centaur; Siemens) <3 <8 <7 >120 >20

hs-cTn | (Access; Beckman Coulter) <4 <5 <5 >50 >20

hs-cTn | (Clarity; Singulex) <1 TBD TBD >30 TBD

hs-cTn | (Vitros; Clinical Diagnostics) <1 TBD TBD >40 TBD S
(T £ = i = ICCEM S Assay-specific cutoffs are needed

hs-cTn | (TriageTrue; Quidel) <4 TBD TBD >60 TBD

©



PATHFAST hs-troponin is also evaluated for 0/2 hour algo rithm

External Validation of the 0/1h-Algorithm and Derivation of a 0/2h-
Algorithm using a New Point-of-Care Hs-c¢Tnl Assay

L - y23e . 134% 13 : 14135 1.0
Luca Koechlin'~", Jasper Boeddinghaus™**"; Pedro Lopez-Ayala'~: Karin Wildi'~~: Thomas
Nestelberger"*: Desiree Wussler'*: Caroline A. Guzman Tacla'*: Timothy Holder': Tamar
Muench-Gerber!?: Jonas Glaeser:'* Ana Yufera Sanchez!*: Oscar Miré*S; . Javier Martin-
Sanchez’”; Damian Kawecki*®: Franz Buergler®: Andreas Buser'”: Gabrielle Huré!>: Maria
Rubini Giménez"!": Dagmar 1. Keller'?: Michael Christ™:; and Christian Mueller'? for the 0.8
APACE investigators”
Department of Cardiac Surgery
University Hospital Basel > 0.6
CH- 4031 Basel =
i
=
7]
c
[
0 0.4
*" ——hs-cTnl-PATHFAST
£ AUC 0.94 (95% Cl, 0.93-0.96)
0.2 —— hs-cTnl-Architect
’ AUC 0.95 (95% ClI, 0.94-0.96)
3 —— hs-cTnT-Elecsys
AUC 0.93 (95% Cl, 0.92-0.95)
0.0
%.U 0.2 0.4 0.6 0.8 1.0

1 - Specificity



PATHFAST hs-troponin is also evaluated for 0/2 hour:

The alorithm found

Suspected NSTEMI

e SRS

@oh
4ng/L
h v h
(é@o - OR AND Others zs%ﬁm on: (1Desnan|
o | Delta 2h| 255ng.
<4ng/L

n= 475 (56%)

NPV: 100% (99 2-100)
Sens: 100% (96.2-100)
NSTEMI: 0/475

PPV: 75.6% (65.3-83.6)
Spec: 97.3% (95 9-98.3)

NSTEMI: 36/291 NSTEMI: 62/62

* Chest pain onset >3

NSTEMI - non-ST-elevation myocardial infarction
NPV - negative predictive value

Sens. — sensitivity

PPV - positive predictive value

Spec. - specificity

Suspected NSTEMI

-mh!- l -mh_

4ngiL
@0 S @0h | Delta 2h|
2 OR  AND OR
3ng/L | Detta 2h| Others 290ng/L 255ng/L
<dngilL
n= 187 (52%) n= 38 (11%)

NPV: 100% (98-100)
Sens: 100% (92.9-100)
NSTEMI: 0/187

PPV: 81.6% (66.6-90.8)
Spec: 97.7% (95.4-98.9)

NSTEMI: 19/134 NSTEMI: 31/38

* Chast pain onsat >3h

A) Derivation cohorte (n= 848)
B) Validation cohorte (n= 395)



PATHFAST troponin | measured from Whole blood or
plasma show similar performance to Elecsys troponin T in

terms of accuracy

Performance at the 99th percentile

100 65
hsTnl, Plasma 87 96

83 94

—— ¢TnT, AUC = 0.967
—— Tnl Plasma, AUC = 0.954
—— Tnl WB, AUC = 0.953

100-Specifcity

DE GRUYTER

Clin Chem Lab Med 2021; 59(9): 1579~1584 a

Vinajak Gopi, Barbara Milles, Eberhard Spanuth, Matthias Miiller-Hennessen, Moritz Biener,
Kiril Stoyanov, Norbert Frey and Evangelos Giannitsis*

Comparison of the analytical performance of the
PATHFAST high sensitivity cardiac troponin |
using fresh whole blood vs. fresh plasma samples

https://doi.org/10.1515/cclm-2021-0354
Received March 24, 2021; accepted May 25, 2021;
published online June 7, 2021

Abstract

Objectives: The PATHFAST hs-cTnl (high-sensitivity car-
diac troponin) assay is the first point-of-care assay with a
high-sensitivity designation that received FDA approval for
diagnosis of myocardial infarction (MI). Testing from
whole blood does not need centrifugation and therefore is
faster and more c ient in the room instead

and normal plasma and whole blood results. Precision
evaluation according to CLSI ep 15 revealed comparable
coefficients of variation (CV) in whole blood and plasma.
The discriminatory ability of baseline hs-¢TnT, plasma and
whole blood hs-cTnl was excellent (AUC 0.967, AUC 0.954
and AUC 0.953) without significant difference.
Conclusions: Whole blood can be used interchangeably
with plasma for more convenient and less time and labor-
consuming testing of hs-cTnl on the PATHFAST
instrument.

of plasma. However, there is sparse evidence whether
point-of-care testing of Tn from whole blood is as reliable
as from plasma samples,

hods: We il i the between plasma
and whole blood hs-cTnl by using the PATHFAST hs-cTnl
assay. Hs-cTnT measured on Cobas 602 in the central lab-
oratory and compared to a final diagnosis of NSTEMI using
serial hs-cTnT served as reference. We assessed biases,
limits of (+1.96 SD) and ients of correla-
tion, and tested the discriminatory ability of the baseline
sample of plasma and whole blood hs-cTnl and plasma hs-
¢TnT to discriminate non-ST-segment elevation myocar-
dial infarction (NSTEMI).
Results: A total of 224 paired fresh samples were collected
simultaneously from 191 patients presenting with suspected
acute coronary syndrome, There was an excellent correla-
tion between plasma and whole blood hs-¢Tnl (

high itivity; method i plasma;
point-of-care; troponin; whole blood.

Introduction

Point-of-care (POC) cardiac troponin (cTn) assays are rec-
ommended when the central laboratory is unable to pro-
vide laboratory results timely to the emergency department
(ED), or when central laboratory ¢Tn measurements are
temporarily or permanently not available [1]. The high
number of patients admitted with unspecific chest pain or
dyspnea of unknown etiology prompts the need to shorten
the time to diagnosis, and the length of stay in order to
decongest overcrowded EDs [2].

However, until recently POC cTn assays did not meet the
International Federation of Clinical Chemistry and Labora-
tory Medicine Task Force on Clinical Applications of Bio-



PATHFAST troponin | measured from Whole blood or

plasma show excellent correlation

n=210

35000 - R=0.977 (0.969 to 0.982) " e
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? Vinajak Gopl, Barbara Ml
Kiril Stoyanov, Norb

inov, Norbert Frey and Evangelos Giannitsis®
0 L | L | L ] L 1 Comparison of the analytical performance of the
0 10000 20000 30000 40000 PATHFAST high sensitivity cardiac troponin |
Tnl WB (ng/L) using fresh whole blood vs. fresh plasma samples

* Clin Chem Lab Med 2021; 59(9): 1579-1584



A new publication from 2023 for PATHFAST hs-cTnl

Key points:

¢ Use of unisex versus gender specific cut off values were investigated

*¢* Manufacturer Devices implemented: Siemens, Abbott, Roche and PATHFAST

¢ Results show that application of sex specific 99™ percentiles did neither affect
diagnostic nor prognostic accuracy of PATHFAST hs-cTnl assay

% According to the latest ESC guideline from 2023 the 0/3 hour algorithm is still an
alternative where the faster algorithms 0/1 abd 0/2 hour are not applicable

¢ Publication is freely available

Diagnostic and prognostic value of the sex-specific 99th percentile of four high-sensitivity cardiac
troponin assays in patients
with suspected myocardial infarction - PubMed (nih.gov)




Biomarkers for sepsis diagnostic and prognosis:
Presepsin and PCT




What is our biomarker Presepsin?

GRAM(-) BACTERIA  <CD14

GRAM(+) COCCI

BLOOD MONOCYTE
TISSUE MACROPHAGE

Synthesis of CRP TNFa, IL-6, 1L-8 —
Synthesis of PCT IL-12, IFNy, IL-18,
IL-10




Presepsin and Guidelines

Presented in the conference of S
In English accessible for free

mber 2023

WW. se|05|s gr

Pocket book Q,Q
One page devo’redé@‘bresepsm

MPE-ZHWINH

H mpe-anyivn (sCD14) amoteAei 1o apivotedikd TUAPa NG
dIgAUTAG poperc Tou CD14, &vog guv-umodoxéa TIoU
EKQPACETCN OTNV EMQGVEIN TWV HUKPO PAYWV/HOVOKUTTEPWV,
mou avayvwpifer ToAudpiBpoug  ouvdéreg, OMwg o
ArrotroAucakyapitng Twv Gram apvnTikwy Bakrnpiwv . MeTa-
avéiuan 11 kKAvikwy dokipwyv avédefe ouvolikn euanagdnaia
84% kan eildikdTnTa 73% yia Tn Sidyvwon g ofjwng’. MeAérn
ge 176 ‘EAAnveg ocoBeveic pe ofeia  maykpearimida,
METEYXEIPNTIKO TTUPETO 1) KAIVIKA utTowia AoipwEng avédeife ot
n Tpe-onwivn ptropei va BeAtioer Tn BiayvwoTikr emidoan
™G Babpohoyiag qSOFA. Mo guyKekpipéva, o1 GOBEeve
epeavi{av éva ammd Ta kpripia gSOFA ko dicnTioTWENKE 611
CTUYKEVTPWOEIG TIpE-oNWivng aiparog peyaAutepeg amd 350
pg/mil eixav evaiogBnoia 80,2% yia Tn Tpwipn didyvwon TG
ofyng Ko euaioBnoia 91.5% vyia TNV TIpdyvwon Tng
BvnrétnTag Twv 28 nueplv  avmioToiXwg. Ta eupAuaTa
emBepaiwbnkav ge dUo axdépa avegdpTnToug TANBUOHOUG
EAMAvwy aoBeviov. O mrpwro¢ TTANBuopoC TrepAdpBave 57
aoBeveic pe umowia Aoipwgng oro Tunpa Emeyoviwv
MepioTamkwy kai o delrepog TAnBuapdg 115 acBeveig pe
Tiveupovia COVID-19. Zuykevipwoelg TIpE-onyivng aiparog
peyahurepeg amd 350 pg/ml eixav euamoBnaoia 85.7% ki
92.3% avtioToixa yia Tnv mTpdyvwan Tng BvnrétnTag TIg
TIpwreg 28 nuépeg2

BIBAIOrPA®IA
1. Kondo Y, etal. J intensive Care 2019, 7: 22
2. Kyriazopoulou E, et al. Sci Rep 2023, 13: 3814.




Presepsin key studies




Presepsin is also established as sepsis biomarker for adul ts

Risk Stratification

Decision thresholds of PSEP for early risk stratification in patients with sepsis based on the

study results.
PSEP, ng/l <200 200-300 300-500 500-1000] =1000
Risk status Very Low Moderate High Very Fig.6: Decision thresholds of PSEP for early risk
low high stratification in patients with sepsis
Sepsis; n, % 6,8 7,10 22,30 21,28 18, 24 : ) :
Severesepsisisept shockin, % 1.3 13 2.5 615 | 3075
Combined endpoint; n, % 2,6 1,3 4,11 9,26 19, 54

Clinica Chimica Acta 450 (2015) 169-175

Tab. 3: Presepsin decision thresholds
based on presepsin determination at admission to the emergency department in patients with low
grade sepsis (n=85), severe sepsis (N=40), sepsfic shock (n=15), and 30-day death {(n=23)

Risk stratification ‘Ihry low  Low Moderate  High Very high

Presepsin (ng/L) <200 200-300 300500 500-1000 =1000

Low grade sepsis, n (%) 3 (3.5) 9(10.6) 18(21.1) 29(34.1) 26 (30.6)

Shvne e (%} 0 0 5 (12'5] L (27'5) 4 (600} Mod. from Carpio et al, 2015 and C. Chenevier-Gabeaux et al, 2015
Septic shock, n (%) 0 0 0 4(267) 11(73.3)

30-day death, n (%) 0 L 0 s(21.7)  18(78.3) Data from Germany

21st International Congress of Clinical Chemistry and Laboratory Medicine, IFCC-WorldLab — EuroMedLab, Berlin, 15 -19 May 2011



Review
The Emerging Role of Presepsin (P-SEP) in the Diagnosis of Review from Italy
Sepsis in the Critically Ill Infant: A Literature Review

Chiara Maddaloni !, Domenico Umberto De Rose 17"/, Alessandra Santisi !, Ludovica Martini !, Stefano Caoci !,

Iliana Bersani !, Maria Paola Ronchetti 12 and Cinzia Auriti 1** Int. J. Mol. Sci. 2021, 22, 12154.
~ =
s:!::l:s Review
I Presepsin as Early Marker of Sepsis in Emergency Department:

A Narrative Review

Quantitative
measurement of
sCDig
(PRESEPSIN)

PRESEPSIN = 1000 pg/mL *
Higher risk of
severe sepsis | septic shock

u * in adults
The definitive threshold in is yet to determine




Presepsin in the Emergency Department (ER)

Utility of presepsin (sCD14-ST) as a diagnostic and prognostic marker of
sepsis in the emergency department

Ricardo Carpio *”*, Juan Zapata ® Eberhard Spanuth ¢, Georg Hess ¢

B 100
|
- A : 100 E 95 Presepsin < 825 pg/ml
- _:l il ] " ~ a0 L
L J T b 3
80 __-—-‘_ ......... 80 g 85 p < 0.0001
I = e
- 8 8o}
] 60 =
%-. 60 A g : g 75} Presepsin > 825 pg/ml
s _ ; g
- i : 3 70k
é  40H — PSEP + MEDS, AUC o | : , L‘
[ MEDS, AUC = 0.920 L : 65 |- Cg‘zqsuafgd’ 11852 —
| s PSEP. AUC = 0.833 HR (95% CI): 8.81 (3.69-21.1)
B - PSEP + MEDS, AUC §0.878 60
20 H 201 MEDS, AUC = 0.835 mul 1 1 1 1 1 L
ik 2~ v K / au PSEP, AUC = 0.743 0 5 10 15 20 25 30
Time (days)
B e e e 0 M L B S |
0 20 40 60 80 100 40 60 80 100 Fig. 3. Kaplan-Meier survival curve of 30-day death for PSEP at admission.

100-Specificity 100-Specificity

Fig. 2. Simultaneous assessment of PSEP and MEDS score at admission for mortality prediction and discrimination between SIRS and sepsis. A: ROC curves for discrimination between SIRS
and sepsis: B: ROC curves for prediction of 30-day death.

Clinica Chimica Acta 450 (2015) 169-175



Presepsin in the Intensive Care Unit (ICU)

Presepsin (soluble CD14 subtype) and procalcitonin levels for mortality prediction in
sepsis: data from the Albumin Italian Outcome Sepsis trial

Serge Masson ®#! Pietro Caironi,#23 Eberhard Spanuth,* Ralf Thomae,® Mauro Panigada,? Gabriela Sangiorgi,®

Roberto Fumagalli,” Tommaso Mauri,® Stefano Isgro,” Caterina Fanizza,® Marilena Romero,® Gianni Tognoni,®
Roberto Latini," and Luciano Gattinoni?®, on behalf of the ALBIOS Study Investigators

Fig. 10: Time course of plasma concentrations of Presepsin and Procalcitonin during ICU

stay by survival status
Presepsin Procalcitonin
6000 . 60 ® Non-surviver (n=50)
E . ~ ® Surviver (n=50)
2 4000 - E 401
ﬁ i ‘%m F-13] g
. B | 1143
g 2000 _I_m ;m ;m & 20r-e | s
I l..O 09
0 1 1 I 0 1 L
Day1 Day2 Day7 Day1 Day2 Day7
Two-way ANOVA  Sunwal  p=0.004 Two-way ANOVA  Suwwal  p=050
Time p=0.22 Time p<0.0001
Interaction p=0.03 Interaction p=0.13

Adapted from Masson et al., 2014 (29)

Crit Care. 2014; 18(1): R6.

Published online 2014 Jan 7. doi: 10.1186/cc13183



Presepsin for Early Onset Sepsis (EOS) in neonates

Presepsin for the Diagnosis of Neonatal Early-Onset Sepsis

A Systematic Review and Meta-analysis

Presepsin accuracy for diagnosis of EOS: The

Pae 2 By T e Ny largest systematic review and meta-analysis
[A] Forest plot True False  False True Sensitivity Specificity SO far
Source positive positive negative negative (95% Cl) (95% CI) )
Stojewska et al,53 2015 26 3 15 27 0.63(0.47-0.78) : —— 0.90(0.73-0.98) : —u OBIJECTIVE To assess presepsin accuracy for the
Rashwan et al,#7 2019 84 0 18 66 0.82(0.74-0.89) | - 1.00 (0.95-1.00) - . is of
Miyosawa et al, 9 2018 1 2 2 16 0.85(0.55-0.98) —=—  089(0.65-0.99) — = diagnosis of EOS.
Iskandar et al,*8 2019 30 5 5 11 0.86 (0.70-0.95) —a- 0.69(0.41-0.89) | B RESULTS In the primary ana|ysi5’ among 12 studies
Montaldo et al,51 2017 0 2 38 0.94(0.79-0.99) —=  1.00(0.91-1.00) ' - .
Khater and Al-Hosiny, 4 2020 38 6 2 24 095(0.83-099) —=  080(061-092) | — = and 828 newborns of any gestational age, pooled
Osman et al,54 2015 38 2 2 15 0.95(0.83-0.99) . —&  0.88(0.64-0.99) —a sensitivity and specificity wer5%CI, 0.86-
Xiao etal, 50 2017 0 8 2 a5 0.95 (0.84-0.99) —&  085(0.72-0.93) | - . )
Tabl and Abed,52 2016 a2 1 18 0.95(0.77-1.00) | —®  0.90(0.68-0.99) | - 0.95) and 95%Cl, 0.85-0.95], Tespectively;
Gad et al,*5 2020 30 1 1 20 0.97 (0.83-1.00) ! —a 0.95 (0.76-1.00) — pooled dlag Ostic Odds ratlo was 131.69 (95%C|’
Kamel et al, %6 2019 45 2 1 32 0.98 (0.88-1.00) —&  0.94(0.80-0.99) | -
Mussap et al, 52015 16 5 0 20 1.00(0.79-1.00) —®  0.80(0.59-0.93) | o= 54.93-310.94).

0 04 08 12 o o4 08 12| e Presepsinaccuracy was not associated with:

Sensitivity (95% Cl) Specificity (95% Cl)

gestational age,
measurement with chemiluminescence
enzyme immunoassay or ELISA testing,

CONCLUSIONS AND RELEVANCE Re ' ic review and .
meta-analysis suggest that(presepsin was an accurate biomarker o *

EOS. Clinical trials are warranted to assess its usefulness and safety to

ot e 2 . . e country where the study was performed
<ﬁt?e early antibiotic exposure;yparticularly in preterm newborns. ¥ ¥ P
—

Poggi C et al. JAMA 2022;176:250



Presepsin for Early Onset Sepsis (EOS) in neonates

Reference ranges of Presepsin in preterm infants in the first 48 h of life: A
multicenter observational study

Table 4 . .
R LT T Wy om— P SFP Ievel§ at TO are not |anuer\ced by perinatal factors, such
age. as birth weight, WBC count, delivery mode,

ki R . pPROM, IAP and antenatal steroids, in contrast to other sepsis

W
Sth 25th 50th 75th 95th biomarkers, such as CRP and PCT. In fact, CRP was found to
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Presepsin for Late Onset Sepsis (LOS) in neonates

Presepsin for the Detection of

Late-Onset Sepsis in Preterm
NeWbOI‘l’lS METHODS: We prospectively studied

newborns <32 weeks’ gestational age

with LOS (n = 19) and noninfected

controls (n = 21) at 4 to 60 days’

s :éoori;';‘:sup postnatal age.

2l At enrollment, and 1, 3, and 5 days

xs later, we ascertained the C-reactive

{ 1 protein, procalcitonin, and P-SEP in the
bl og

10004

of b

LOS group, whereas P-SEP alone was
ascertained in the control group.

_RESULTS: P-SEP at enrollmentwas——_|
~higher in the LOS than the cont£I/>

P-SEP (ng/L), median (Q1-Q3)
2
<
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*
*

A
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FIGURE 1 group (median I295Vvs 562 ng/L, P =
Changes and comparison of P-SEP values in infants in the LOS and Control groups. *P = 00001; .00001) and remained higher
P = 00006; **P = .004; and P = 01 LOS vs control group. throughout the study period.

Poggi C et al., Pediatrics 2015;135:68



Presepsin for Late Onset Sepsis (LOS) in neonates
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FIGURE 4

ROC curve of P-SEP values at Ty in the LOS group.
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The cutoff value of P-SEP with the
best accuracy for diagnosis of
probable LOS was 885 ng/L with a
specificity of 100%, and sensitivity
was 94%.

Poggi C et al., Pediatrics 2015;135:68




Presepsin for Late Onset Sepsis (LOS) in neonates

Type of . Value of Type of :
Study Authors, Year  Country Population P-SEP AUC Sample Assay Conclusions
(pg/mL)
Poggietal 1B Whole " et
Prospective | * oo &t dbs Italy 21 healthy 0.97 = CLEIA Y .
2015 [1] blood diagnosis of LOS in
(GA<32w) i -
preterm intants
P-SEP is an accurate
Caer Sy etal, Egypt SIS 0.99 Serum ELISA marker for the
control 2016 [19] ; 40 healthy : .
diagnosis of LOS
P-SEP can used as a
reliable biomarker for
e Topcuoglu 42 LOS T . e _
Prospective etal,, 2016 [20] Turkey (GA < 34 w) 0.86 Plasma CLEIA  the diagnosis of and
response to treatment
in LOS
P-SEP is the earliest
and best-performing
: 40 LOS in marker of LOS for the
. Astrawinata . 5 Whole . .
Prospective Indonesia  preterm 0.89 CLEIA  prognosis of preterm
etal., 2017 [21] blood 3
40 healthy neonatal mortality

Cut-Off

International Journal of
Molecular Sciences

when compared to

CRP and PCT

Maddaloni C et al., Int J Mol Sci 2021;22:12154



Presepsin measurement in Cord Blood

Cord blood presepsin as a predictor of early-onset neonatal faliandoutnalef Pedistics

sepsis in term and preterm newborns

Table 3 Sensitivity, specificity, positive predictive value, negative predictive value, and accuracy in predicting clinical sepsis when 50th

centile, 75th centile, and 90th centile are used
Cord 95% Cli Cord 95% CI Cord 95% CI
P-SEP value higher P-SEP value higher P-SEP value higher
than 50 centile than 75 centile than 90 centile
Sensitivity 62.5% 24.5-91.5% 50.0% 15.7-84.3% 50.0% 15.7-84.3%
Specificity 74.1% 63.5-83.0% 83.5% 73.9-90.7% 88.2% 79.4-94 2%
Positive Predictive Value 18.5% 106-30.3% 22.2% 11.0-39.9% 286% 13.9-49.7%
Negative Predictive Value 95.5% 89.5-98.1% 04.7% 89.8-97.3% 94 9% 90.3-97.4%
Accuracy 73.1% 62.9-81.8% 80.7% 71.2-88.1% 85.0% 76.0-91.5%
100 [ I Maximum Youden'’s index was 579 pg/ml for clinical EOS using cord P-SEP
8o | | values
2 [ Conclusions
g ! AUC=0.778 For the first time, we reported a cut-off of presepsin in
g wl 95%Cl = 0.680-0.858 the cord blood of term and preterm infants to predict
@ [ clinical EOS. The use of biomarkers to decrease antibiot-
20 | ics administration in EOS should be one of the antibiotic
stewardship targets in every neonatology unit [28]. Pre-
0 AD gy sepsin seems to be a promising candidate and our data
0 20 40 60 80 100 could be the starting point to realize multicenter studies, . .
Specificity confirming its feasibility in the management of antibiotic Priolo F. et al. It J Pediatr 2023;4935
Fig. 1 ROC curve of cord P-SEP values for clinical EOS in all infants therapy in neonates with risk factors for EOS.




Presepsin: future studies

Italy: The PROPOSE study ClinicalTrials.gov Identifier: NCT05796115

STUDY PROTOCOLC PROcalcitonin and Presepsin-guided decision)for antibiotic prophylaxis of

early-Onset SEpsis in preterm infants: a multicentre, randomised controlled trial (PROPOSE

STUDY)

Study design and setting: Multicenter randomized controlled study in level three neonatal intensive care units.
Methods: Infants of 25*0-31*¢ weeks of gestational age without risk factors for EOS will be enrolled in the study. They
will be electronically randomized into two groups:

. infants who will receive standard antibiotic prophylaxis for EOS (standard group)

. infants who will receive PCT/P-SEP-guided antibiotic prophylaxis for EOS (intervention group).
e —

P-SEP values will be considered pathologicwithin 3 h of life, and at
12 and 24 h of life, respectively (these values correspo 2 ite of reference range by Poggi et al.
Clin Chim Acta 2020).

PCT values will be considered pathologimhin 3 h of life, and at 12 and
24 h of life, respectively (these values correspond to ; ite of reference ranges and to the upper

limit of 95% C.I. reported by Chiesa et al. Clin Chim Acta 2011)




Presepsin: future studies

Italy: Presepsin measurement from  unconventional biological fluids

STEP 1 (sample size: 80 preterm and 80 term newborns)

The samples in the different biological liquids will be collected as follows:

» Cord blood within 6-h of life: standard laboratory tests: ph, pO2, pCO2, EB, HCO3, hemoglobinemia,
hematocrit, P-SEP;

» Urine and saliva within 6-h of life for P-SEP.

P-SEP will be measured using the Path-Fast method.

STEP 2 (sample size 800 newborns: 400 preterm/400 term newborns)

- Reference curves of P-SEP values in the urine and saliva of preterm and term infants; EXPECTED RESULTS

P-SEP saliva and urine time points: T1 24h, T2 48h, T3 72h, T4 120h, T5 7 d - Validation of the PATHFAST tool for the analysis of Presepsin in
non-conventional biological liquids;

- Creation of reference curves for presepsin values in urine and
saliva in preterm and full-term infants;

- Promote the standard of care assesment of Presepsin levelsin
urine and saliva for preterm and full-term infants.



PATHFAST BRAHMS PCT completes our portfolio for sepsis

Antibiotic Stewardship (ABS) and sepsis thresholds

By severity

PCT levels rise with increasing severity of infection?

<0.5 pg/L 20.5 - <2 ug/L 22 -<10 ug/L

Systemic infection Significant, but moderate Severe sepsis: Severe

not likely systemic inflammatory systemic inflammatory
response, sepsis likely response (SIRS), most

likely due to infection
(sepsis), high risk of
developing organ
dysfunction

PCT (ng/mL) | Interpretation
Low risk for systemic bacterial infection, but local
<05 Lo a1
infection possible
Moderate risk for the development of severe systemic
Z05-<20 | . - - S ’
mfection (severe sepsis or septic shock)
High risk for the development of severe systemic
=20-=10 | . 7 . ) o :
infection (severe sepsis or septic shock)
>10 Important systemic inflammatory response with very

high risk of severe sepsis and septic shock

By indication

When to START antibiotics?

Yes No
Bacterial infection unlikely Bacterial infection likely
» ABx NOT recommended* » ABx recommended
Important systemic
inflammatory response
almost exclusively due
to severe bacterial sepsis When to STOP antibiotics?!

or septic shock Daily measurement of PCT is advised

PCTrex: Highest observed PCT concentration
PCTcunentt Most recent PCT concentration Yes No
APCT: Caluculate by the following equation:

APCT = (PCTrea - PCTument) / PCTen X 100 %

Antibiotic therapy may be discontinued if the APCT is > 80%, or if the Yes No

PCTeumet is
e <0.25ng/mL for LRTI patients Continue/change ABx

e <0.5ng/mL for suspected or confirmed septic patients.



PATHFAST BRAHMS PCT completes our portfolio for sepsis

Antibiotic Stewardship (ABS) and LRTI thresholds

By severity By indication

PCT [pea/L]
Bacterial 7
vy ey
infection? _ hind:
When to START antibiotics?
Recommen- AB NO! AB No AB Yes AB YES!
dation for
antiblotics | | | |
Important = If antibiotics are withheld, = Consider the course of PCT Yes No
considerations control PCT after 6-24 h = |f antibiotics are initiated
and overruling = Initial antibiotics can ba - Repeat PCT on days 3, 5and 7;
criteria considered in case of stop antiiotics using the same
= Heenimy of ooy et sl alls Bacterial infection unlikely Bacterial infection likely
Instability, severest comorbidities, - If peak PCT levels are very high,
ICH admissicn then stop when 80-905% p ABx NOT recommended p ABx recommended
- PCT <0.1 pg'L: CAF with P51 decrease of peak
or CURE =3, COPD with GOLD IV - IF PCT remains high, consider
- PCT =0.25 pg/L: CAP with PS1 IV treatmant failure
&V or CURE =2, COPD with
GOLD I & IV

When to STOP antibiotics?!

Repeat PCT measurement every altemate day

PCT (ng/mL) | Interpretation
Indicate absence of bacterial intection. Use of antibiotics
strongly discouraged, also in the presence of impaired

PCTres: Highest observed PCT concentration
PCTument: Most recent PCT concentration

: APCT: Caluculate by the tollowing equation:
=04 pulmonary reserve in acute exacerbation of chronic - & Yes No
obstructive pulmonary disease (COPD). PCT = &
>01_<025 Bacterial infection is unlikely. The use of antibiotics is A (PCT Rk - PCTcuament)/ PCTresc ¥ 100 %
e discouraged. ) .
Boc mg& ——— T — Antibiotic therapy may be discontinued if the APCT is > 80%, or if the on -
> 025205 terial infecdon is possible. vice to initiate o - ?
- antimicrobial therapy. arenk

7 s TR : ;
Suggestive of the presence of bacterial infection. | * <0.25ng/mL for LRTI patients ) . .
05 e  <05ng/mL tor suspected or contirmed septic patients.

Antibiotic treatment stronelv recommmended.



The common use of Presepsin and PCT

’ PCT
Presepsin ’

Why Presepsin & PCT together?



The common use of Presepsin and PCT in combination with g

2020 AACC Annual Scientific Meeting & Clinical Lab Expo; December 13-17, Chicago, IL USA
Combined assessment of presepsin and procalcitonin in addition to the quickSOFA score improve the prediction of
mortality, complicated sepsis, and septic shock in patients with early sepsis admitted to the emergency department

> PCT/PSEP threshold
Discrimination non-MAE vs MAE

e & — 1— > PCT/PSEP threshold
PCT & PSEP & aSOFA i Fd Discrimination survivors vs descedents
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Fig. 1: Results of ROC analysis for discrimination non-MAE vs MAE and alive vs death

Combination of PSEP & PCT & gSOFA improves significantly discrimination of MAE from non MAE patients with sepsis

SOFA



Tentative algorithm : Presepsin & PCT for the detection of invasive

fungal infections

Fig. 15: Algorithm based on Procalcitonin (PCT) and Presepsin test results for screening
invasive fungal infections

Suspected sepsis
|
v

v v
e
1‘1“’ PCT Normal /4 pcT Normal PCT
$++ Presepsin ++ Presepsin Normal Presepsin

Suspected bacterial sepsis

ot raliedinfaction Suspected fungal sepsis

i

( Etiological diagnosis

_’ - Microscopic examination

+Blood culture

« Serological testing

« 1,3-beta-D-glucan

« Mannan antigen and anti-
mannan antibodies

+ Molecular biclogy

PCT: Procalcitonin; Adapted from Lippi et al., 2019 (55)



Proposal Prof. Giamarellos based on his clinical ex  perience,
preliminary INSPIRE data for PSEP and his BRAHMS PC T evaluations/

experiences: | CLINICAL SUSPICION OF INFECTION |

DEFINE risk for sepsis?

Calculate qSOFA score
One point for each of: Mental confusion; >22 breaths/min; systolic arterial pressure<100mmHg

l |

GS0FA= GSOFA=2

High likelihood
for sepsis

I Clinical evaluation |.._| <350 pg/ml j——| Measure presepsin |

medical history, physical findings, lab results, radiology

l

Bacterial infection
in doubt

l

| Measure PCT |

>350 pg/mil

Supportive for
bacterial infection

TREAT with
antibiotics

High likelihood

for sepsis

TREAT with
antibiotics

TREAT with
antibiotics

<0.25 ng/ml

DO NOT treat
with antibiotics

I Day 5. MONITOR FOR CLINICAL STABILITY I

=20.25 ng/ml

TREAT
with antibiotics

1
1
1
1
1
]
]
]
1
1
1

3

P ———

[ Patient UNSTABLE | Patient STABLE

CONTINUE | Measure PCT
antibiotics l l
PCT decrease z80% PCT decrease <80% PCT
OR OR increase
PCT <0.5 ng/mil PCT >0.5 ng/ml

STOP CONTINUE Consider change
antibiotics antibiotics of antibiotics
AND
REPEAT PCT
after 24 hours




PROCALCITONIN (PCT) AND PRESEPSIS FOR 2023

Use Presepsin to Evaluate the Patient
» Better kinetics than C-reactive protein and soluble cytokines
« >350 pg/ml sepsis diagnosis and risk for severe infection: Consider early antibiotics

 Low: consider discharge from the emergency department

Use Procalcitonin (PCT) to Guide Early Stop of Antibiotics

« When PCT decreases by at least 80% or when PCT is below 0.50 ng/ml
| Iinfection-associated adverse events after 180 days

« | 28-day mortality + antibiotic-associated adverse events

« Association with decrease of stool colonization by MDRO and C. difficile

MDRO: multidrug-resistant organisms



A potential algorithm for ER and chest pain units implementing
biomarkers- multimarker panel

I Symptoms of acute chest pain and respiratory problem sl

L

Physical examination, 12-lead-ECG, and other front-  line examination
PATHFAST biomarker panel (POC/ 15 min, or lab)

s

ACS / MI AHF PE Systemic
Infection/ Sepsis
Hs-Trop | NT-ProBNP D-Dimer Presepsin (evaluation)

PCT (antibiosis)

V E l_l_l 1
<29 ng/L  >29 ng/L <300 >300 <05| >05 <350,<0.5 | >350,>0.5
pg/ml  pg/mi ug/ml{ ug/ml pg/ml.ng/ml | pg/mi,ng/mi

! | | '—; I

l Discharge 'l Targeted physical diagnostic procedures/ imagingan  d ‘
* specific therapies




New Biomarker on PATHFAST for Infectious disease soon t 0
come.... PATHFAST TB LAM Ag test

PATHFAST TB LAM Ag test

* A fully automated immunoassay analyzer

* It combines the chemiluminescence with the
Magtration technologies

* Provides fast quantitative results (in 17 minutes)




PATHFAST TB LAM Ag test: the principle
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PATHFAST TB LAM Ag test: the principle

Tl

Disc-s-rs:x O Mix Mix

— Y
e iz
|

Extract
LAM from 200 pL of
sputum. Manual operation
including heating,
centrifugation takes about
30 minutes.

Place
the loaded reagent
rack into the
instrument and start
the assay. Obtain
results in <17
inutes.

Transfer
100 pL of LAM extract

into each sample well o
the reagent cartridges.
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