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¢ Acute phase proteins
> _CRP
» Pentraxin3 (PTX3)
» Lipopolysaccharide binding protein (LBP)

e Cytokines & chemokines
> IL-1RA, IL-1b, IL-2, IL-6, MCP-1
> TNF-a, TNFR1/2

> HMGBP1 )
Inflammation
e Cell surface markers

> Soluble CD14 (Presepsin)

» Neutrophil CD64 index (CD64in)

» mHLA-DR (monocyte HLA-DR levels)
» CD-163

* Receptor markers
» VEGF
Soluble VEGF-receptor 1 (sFLT)
Soluble urokinaseplasminogen activator (suPAR)
STREM-1

RAGE (soluble receptor for advanced glycationend
products)
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Sepsis Biomarkers

® Coagulation

» Activated partial thromboplastintime (aPTT) waveform
analysis

» Protein C receptor Coagulation

» Thrombomodulin

¢ Endothelial damage L]

» Heparin binding protein
> E-selectin

» Neopterin

» ICAM-1, VCAM-1

» Angiopoietin-1and -2
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» Syndecan-1and -2

® Vasodilation

Tissue damage

and repair %
o Cell repaj &
» Procoll 1l amino propeptide v
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» MicroRNA
» Microp: es
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itonin
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amino acid&ith 172 0f 25 to 30 hours

cells (C cells) of thyroid
rine cells of lung and intestine

* * Ne
e Le *ealthy individuals is below the limit of detection (10 pg/mL)

. s il a response to a pro-inflammatory stimulus, especially of bacterial
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Procalcitonin (PCT)

PCT production

—NN\NN/

CALC-1
LPS, Microbial toxin, Inflammatory Elevated calcium level, Glucocorticoid,

mediators like IL-6, TNF-a etc. / CGRP, Glueagon, Gastrin or B-adregenic
stimulations
Endocrine cells ,
Adipocytes
Inflammatory Thyroid PCT Q

PCT CT-mRNA CT-mRNA
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Spedificity (35% C1)

076 (0.60-087) 077 (067-086)
73(062-083) i 080(044-097)
070(050-086) i 091(072-099)

itcg as a diagnostic marker for sepsis: a systematic
d meta-analysis

er, Anna Prkno, Frank M Brunkhorst®, Peter Schiattmann®

— 074(062-083) 088 (074-096)
080(071-088) 058(044-071)

O NPieaques (2003 80
Doriezi and colleagues (2006 — 082(096-092)
Clec’h and colleagues (2006 surgical} ™ —— 090 (074-098)
(Clec'h and colleagues (2006 medical}™ — 081(064-092)
Castel and colleagues (2004 —_— 062(044-078)
oo
—.—
-

— 074(055-088)
081(064-093)
— 075(058-088)

—  095(083099)
- " 087 (0-60-098)
|—m—  090(070099)
i@ 100077100

1

Belland colieagues (2003)" - 076 (0-63-086)

Arkades and colleagues (2006} —i— 086 (057-098)

Al-Nawas and coleagues (1996) 050(051-069) - 079(073-084)
Ahmadinejad and colleagues (2009) —— 089(079-095) — 078 (063-088)
Combined > <P

o3 d4 o5 o6 o7 08 09 92 03 04 o5 05 07 08 03 10
Sensitivity P77 81(7034-8528) Speciicity P7806 (70 69-8542)

Wacker C., et al. Lancet Infect Dis 2013;13: 426-35
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PCT and Fungal Infection:
Systematic Review (8 studies before 2013)

PCT: Diagnosis of
invasive candidiasis

PCT: Differentiate IFI vs.
bacterial infection

PCT: Differentiate IFl vs.
non-infection
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N High heterogeneity q’

1 ] 8 4 2 0 1 8

Spechcty 50Kﬁc'y

Study estmate W Summary point Sudyestimate @ Summary pont Sumemary point
HSROGC curve mwm: HSROC curve 9"' onfidence ‘)“\ orfidence |
5% predcton 95% predcton % predicton
regon regun

Sensitivity 0.95 Sensitivity 0.82 Sensitivity 0. 88&

Specificity 0.83 Specificity 0.80 Specifici

LR+ 5.70 LR+4.01

LR- 0.06 LR-0.23

/ LR+ 4. 55%
O “‘*g%,
P! %H, et al. Diagn Microbiol I&)i 2013;76:464-9
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Progalcitonin in | ive Fungal infections

&‘5

Aspergillosis = 5

Candidemia =3

Candidemia =6

onatal ICU
Lo

6 ICU Aspergillosis = 1

Candidemia =5

("9
&Bservatiwgo patients

o5 [ Gm | perg/m)

+ + <0.5

+ <0.5

+ 4 children: 0.55-1.27
1 child: < 0.5
1 child: 17.1 (concomitant
bacterial sepsis)

+ + 1.91

+ 0.05-0.33

Montagna MT, et al. prev med hyg 2011; 52: 38-39
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2006
(Charles et al.)

Retrospective

2010
(Martini et al.)

Prospective

2014
(Cortegiani et al.)

Retrospective

Bacteremia 35,
Candidemia 15

Bacteremia 16,
Candidemia 17,
Mixed 2

N=260
Bacteremia=151
Candidemia=22
Mixed=31
Negative=56

A

Studies of PCT in Fungal Infection

(vear | Design | _patens | Popuiation | Resuts | Comments

Non- For candidemia

neutropenics PCT<1:9/15
PCT < 2:12/15
PCT < 5.5: 15/15

Surgical ICU Candidemia:
with sepsis PCT 0.71 (0.5-1.1)
Bacteremia:
PCT 12.9 (2.6-81.2)
Sepsis/ septic
shock

Candidemia
PCT 0.99
(0.86-1.34

Bac

PCT 16!
ﬂ.es-so.

.7

.98-6.08)

/

x

candidemia

candidémia

Cut-off < 6.08

Sensitivity 86$
Specifici A%
&3

PCT > 5.5 ng/mL
100% NPV for

PCT<2 5
NPV %
bacti BUT

imila for

g/mL for
andidemia:

P
S

&é 4
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Stu ia}\of PCT itxFungal Infection
S

Design | Patients

R

2 Prospective ‘

L

ram-neg 345,
Gram-pos 217
Candida 24

Blood stream
infection

Gram-negative:
PCT 13.8 (3.4-44.1)
Gram-positve:
PCT 2.1 (0.6-7.6)

C. albicans:

!~§' 0.5(0.3-1.2)
2017 * Retrospective  Bacteremia 128,  Septic patients  Candidemia: PCT>2.5
(Pieralli ) Candidemia 64, with blood PCT 0.73 (0.26- NPV =98.3% for
stream 1.85) candidemia
infection Bacteremia: PCT<25
o PCT 4.48 (1.10- OR 8.57 (3.09-
|~ 18.26) 3.70) for
‘ } candidemia
2017 Retrospective N=166 ICU patients BDG 2 80 and PCT use in
(Glacobbe et al.) Bacteremia=93 with blood PCT<2 combination
Candidemia=73  stream PPV 96% for with BDG
infection Candidemia
BDG < 80 and
PCT>2
NPV 95% for
Candidemia

Distinguish
Gram-neg from
Gram-pos and
fungal infections
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BDG and PCT for Candidemia

BDG Cut-off:

BDG 80 pg/mL
PCT 2 ng/mL

BOC vabves (pg/mD)

Bacteremia Candidemia

Type of infection

[ per
Bacteremia

i

PCT values (ng/mb

Candidemia

- PPV for :mlﬂ-ﬂt&kw fol
Q’
P WGiacobbe D

R, ea% 2017;21:176.
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IQ/ be useful in diagnosis of candidemia
ntiate bacterial to fungal sepsis

and/or di

of procalcitonin in septic non-neutropenic
ay be a clue for fungal etiology (especially
use in combination with BDG)

"o
t of the studies were retrospective and performed
in candidemia

* Alow
patj
o

e Large prospective study is needed before PCT can be
recommended to use for diagnosis of fungal sepsis
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