EONIKO KAl KAMOAILTPIAKO
MANEMIZETHMIO AG©HNOQN
IATPIKH ZXOAH

NMPOrPAMMA METAMNTYXIAKQON ZMOYAQN «AOIMQZIOAOINA»

AcOevNnG HE ETTNPEAOTHUEVOUC BIODEIKTESC XWPIC
KAIVIKA OnUEia AOipwWENGS

Eudoéia KupialormrouAou, MD, MSc, PhD
[laBoAoyoc, EmmiueAntpia B
[1'N ATTIKON



EIATQIMH 2TH ME® -

-

Avdpacg, 56 eTwv

RoActemd

ApTnpIaKn UTTEPTAON 20 gy
OudeTepo@IAa: 5056 KKy CorE

NAepgokuttapa: 1088 kky ' wn
CRP: 296 mg/l ——
PCT: 2,19 ng/ml
Lac: 3,1 mmol/l

METAAIO 10 HMEPEZ

Oudetepo@iAa: 8800 KKy
NepokutTapa: 1100 kky
CRP: <3 mg/l

PCT: 2,35 ng/ml
Lac>15mmol/l



2HWYH

Mia atrelAnNTIKN yia TN {wr) OpyaviKn
duaTrpayia Adyw TnG dlaTapayuEVNG
QVOOIOKNAG ATTAvVTNONG TOU EEVIOTN O€
uia Aoipwen.

Ovnrotnta 20%

2HIMTIKH KATATIAH=IA
YTTOKATNYOPIa oNWNG UE EKTETAMEVN
KUKAOQOPIKI), KUTTOPIKI Kal
METAPOAIKN dlaTtapaxr Kal TTio
au¢nuévo Kivouvo Bavarou.

2.NTITIKO
20K

OvnrotnTta 50%

Singer M, et al. JAMA 2016; 315: 801



Sequential Organ Failure Assessment score

I W S - T Y

PaO,/FIO,(mmHg)

AipoTTeTaAIO

ava mms3
YTroraon

KAipaka M aokwfng

XoAegpuBpivn (mg/dl)

KpeaTtivivn (mg/dl)
diloupnon

<400 <300
<150 <100
MAI<70 AoBouTtayivn
mmHg oTroladnTToTeE dOON
13-14 10-12
1.2-1.9 2.0-5.9
1.2-1.9 2.0-3.4

<200

<50

AdpevaAivn < 0.1*

NopadpevaAivn < 0.1*

6-9

6.0-11.9

3.5-4.9 i

<500ml/nuépa

<100

<20

AdpevaAivn >0.1* n

NopadpevaAivn>0.1*

>5.0 1}

<200ml/nuépa
*Mg/kg/min



[ToAAoi o1 BI10OEIKTEG PAEYHOVAC KOl CAWYNG

3370 peAéreg —178 B103&ikTnNC = XOPAKTNPIOTIKO TTOU QVTIKEIMEVIKA
BiodeikTeg (2010)

5367 véeg HEAETEG —

METPATAI KOl AaloAoyEiTal WG OEIKTNGS BIOAOYIKNG

258 BioBeikTEC (2020) Sladikaciag/papuakoloyikig amdvinong oe Bepareia.

KATHIOPIA BIOAEIKTEZ

KuTTtapokiveg HMGB, IL1b, IL-6,-8,-10,-18, MIF, TNF
KUTTapIKOi OEIKTEC CD48, CD64, CD163 soluble, mHLA-DR

. v Aildyvwon
YTTod0XEIC CCR3, TLR-2,-4, GPI30, TREM-1, suPAR v .

NMpoyvwon

[1Rgn PAl, Thrombomodulin, PF-4, Antithrombin v' "EAeyxoc
EvdoOnAiakn BAGRN Angiopoietin, Endocan, ADAMTS-13 0"T°T€)\€,0 HOTIKOTNTOG
Ayyel00100TOAN proADM, CNP, NO, Neuropeptide Y )ézt)ur:{\:’logupsvng
Opyavik aveTTdpkKela ANP, BNP, surfactant, NSE, troponin
MpwrTeivec ofeiac pdonc  Serum amyloid A, CRP, PCT, Ferritin
AAAoI Caspase-1, Albumin, Complement

The Biomarker Definitions Working Group. Clin Pharmacol Ther 2001; 69: 89-95.
Pierrakos C, et al. Crit Care 2020; 24. 287.



O d1ayvwoTiKog poAog Tng CRP otn onwn

+TMpwTteivn ogiag pdonc amrd To AIap
s XaunAn 181KoTnTA

»Ag cuoxeTtifeTal pe OvnrétnTa, SOFA, APACHE Il

454 EMNYPETOI AZOENEIX TEN
ANIXNEYZH BAKTHPIAIMIAZ

70 AZOENEIZ MEO
ANIXNEYZH ZHWHZ ENTOzZ 48 QPQN

CRF(ngsdis B Mon-bacteremic infections [ IBactercmia B Mon-infections
" P = 2 P , ,
e e B Noiuwgn (-) MAoipwEn (+)
— X
—— 5 200
P:0,77

JiW1 - \o 150 -

o
— o) -
B 100

UM + 50 "

MM -
5 0~
p— CRP opou

T -

= 47
1
[ (M) %
= Y1 T |
0 Nierhaus A, et al. BMC Immunol 2013; 14:8
< | 2 howrs 1 2-24 hours w=2d hours

lime Trism fever ansel

Lee CC, et al. Am J Emerg Med 2012; 30: 562



[TOAOKTIKO OTn oW

“*AgikTNG 1I0TIKAG UTTOgiag AOyw avagpofiag YAUKOAuo NG

‘*Meiwpévn Ka0apon YOAOKTIKOU 0Th OAYN
“*MEpPOG TOU VEOU OPICHOU TNG ONTITIKAG KaTtatrAngiag (>2mmol/l)

ZAM>100mmHg 2AlN<100mmHg
NaAakTikd N OR N OR
(mmol/l)
<1 1564 2.47 (1.78-3.42) 315 3.34 (1.99-5.60)
12349 AZOENEIZ TEN o 257 o643
2YZXETIZH TAAAKTIKOY ME B
OANATO 'H NOZHAEIA TH MEO® <2 4984 2.42(2.01-2.91) 1192 3.14 (2.44t0 4.04)
ENTOZ 72QPQN 22 4407 1766
<3 7073 3.01(2.53-3.58) 1847 3.23(2.591t0 4.02)
23 2318 1111
<4 8208 4.06 (3.34-4.94) 2277 3.66(2.931t0 4.57)
24 1183 681

Shetty AL, et al. BMJ Open 2018; 8: e015492



2TOX0G: H TTTWON YOAOKTIKOU GTH OnWn

| 527 AXOENEIZ ME ZHMNTIKH KATAIMNAH=IA |

H lvoTtpotra+l aAakTikad>2mmol/l

B lvoTpoTtra+l aAakTika<=2mmol/l
Ymroraon+laAaktika>2mmol/l

50 - Mo6vo yaAakTikéG>2mmol/|

®mYméraon +MaAakTika<=2mmol/I

40 -

I

Ko BS, et al. Crit Care 2018; 22: 47

OvnToéTNTA 28 NUEPWV



H trpokaAoitovivn PCT

Tissue (pro)Calcitonin mRNA

expression in healthy
individuals
Thyroid i Preprocalcitonin "1-141" > Tissue mRNA expression
White Blood Cells in sepsis
Perit. Makrophage . Procalcitonin "26-141"
Spleen Thyroid Signal b’ .
Lung —— 5equence' N-terminal region > Calcitonin > Katacalcin > Thyroid -
Liver White Blood Cells -
Kidney - " " M " " " [ i
. 1-25 26-82 85-116 121-141 Perit. Makrophage -
25AA S7AA 32AA 21AA Spleen PR
Brain
Spine
Lun e
Pancreas A . ‘
Stomach R Thyrocytes Liver N
gall intestine > N Thyroxin Kidney s
on '
» Wl Adrenal R
e Vi s - o Brain R
Skin N g\ & '/ N Calcitonin Adipocyte Spine -
Visceral Fat N
Testes Pancreas it
LPS Stomach -
-]
2 v . Small intestine -
(=9
¢ -1 CT-mRNA Colon R
Py - -m
§ TNF-a Heaﬂ
- x Muscle
1‘-‘- : -
E Ny ’ Skin
8 . Visceral Fat ——
=
viral Testes - HI—
infection




Plasma concentration

PCT ka1 diayvwon

Time (hours)

« BakTnplakn vs I0YevNng
Aoipwen

e 2UO0TNMATIKA AOiHWEN VS
ATTOPPIYN MOOXEUMATOG

* NEKPWTIKN TTAYKPEQTITION

 Noonuara Tou
OUVOETIKOU,
OUOETEPOTTEVIKOI

Brunkhorst FM, et al. Intens Care Med 1998; 24: 888
Reinhart K, et al. Crit Care Clin 2006; 22:503
Gendrel D, et al. Clin Infect Dis 1997; 24: 1240
Eberhard OK, et al. Clin Transplant 1998; 12: 206
Koivula I, et al. Scand J Infect Dis 2011; 43: 471
Thomas-Ruddel DO, et al. Crit Care 2018; 22: 128



E1Ti1T£60(bPCT utroonBnTika yia diayvwon
C

= =0 N 4858 i =
ssd  n=415 p<0.0M p<0.001 o p<0.001
55 554
i '
. e ¥ -
2 o 2 g 2 o
T w0 s § 4
s 3 | i
C o s Kt n=1319
g 24 2 n=1288.0 n=asa.b 8
a g — n948° el 25 ‘
204 n=574% | 204 n=371
154 n=5° reget 154 n=1494
T — | ! 3
A - S‘: o
"4 T T 0= T Y Y T Y Y T 4 Y 1 o T T
gramnegative l canddama Staphylococcus spp l Emerococcus spp lo‘.hcl Erurobadmaccu] Candsda spp Respiratory I Bones/Soft tissue I
grampositng Streptococcus spp E coli Pssudomonas spp Urogenital Abdommnal

Procalcitonin doss an =nmlment

Dhata arvailable 500 (7% 3171(95%)
| RTI <01 payiL g1 (36%) 981 (31%)
0:1-0-25 pgil D (20m) 608 ([19%)

*025-0.5 pgyL 308 (12%) 3 (17%)

» 0 5-2-0 pg/L GB (14%) 520 (16%]
=20 pgil 679 (21%)

Thomas-Ruddel DO, et al. Crit Care 2018; 22: 128
Schuetz P, et al. Lancet Infect Dis 2018:18: 95




PCT og Aolpweeic avatrveuoTikoUu: H peAetn PROHOSP
(Schuetz P, et al. JAMA 2009; 302: 1059.)

100 -
> < 0.05 SOC mPCT
80 - Méon Si1dpKeIa aywyng O€ NEPEG
5,7vs 8,7

60 - P<0,05
S

40 -

P <0,05
20 -
0 . —

2utayoypapnon AvemiOuunTta cuudvra OvntétnTa 30 nuepwv
avTIBIOTIKWV
SOC standard of care
PCT procalcitonin



PCT og AOIpWEEIG - pueme puvgne o —

Prisary care triak
Y 4 fireed (2005 0 FER 1 26 0% 52 (S0-7-48)
" u Busrkhardt (2010 o 7S XL bk Ea ki
v v U T I K U - Subtatal [55% CTj 07 ] =] i1-2% e — 0-33 [-01-7-58;
Total svanis o 1
Hetmmapene iy not applcable
M 4 e 4 Tust e il it 20585, pm0143
£I wan vnTOTnTag Emergercy department triak
Chrien-Cegim (1 HL) 4 L34 3 LIg T _—1 12002 8-5RE)
Chrisg-Ceain (3 (6] 1R 151 1 5L F4% R 3G [O-45-1-75)
(Schuetz P, et al. Lancet Infect s ;i : mom ——
] A risct i e | 210413 r 13 1 7 1% B0 IEE-13-51)
- . . Schasain (2 0Hr3) W &M i £ b5% =t 168 40 B5-1.7X)
DIS 2018 18_ 95_) Long | 30041 ] 3 o g Pk st il
] Long |0 o 7 o Y hiot rtistaliie
Tang {23131 L 132 1 133 3% DEOUDE-G GE)
Lowig) | 04 ] [ 1] g1 — Pl i ikl i
Dasarwvara (2004) 5 48 i 48 12% o [0-La-1- 48y
Wemiyn | 2055 3 a8 2 g0 5% 155(0-25-853)
Brancha (20L5) i 151 2 149 3% LT PRttt
Lot (2GR 1 &2 1 L1 % D46 (045200
L& 2016) d il 2 il 5% _... 3.3 (3 8-13-204
Ve , , Subrbotal (5% L1 1853 113 e 05T (0 70-1:36)
MeTa-avaAuon 6708 aoBevwv atrd 26 e " e
Hetaogeneity: Fel, ped 30
4 4 Feut forcwerall effect 7=0-16, p=0BR
MEAETEC O€ 12 XWPES
, , , Ingenaive care wnik briak
sk (2008} B 19 8 A0 L% o L0 [T o109}
* Meiwon €kBeonc o€ avTIPIKPORBIAKA i - poown - s
, , , Solreaadar (20050 3 14 ] 13 5% —_— 09108 15-558]
[ ] Hoschred by (208041} 15 57 14 5] e —_— 009 832331
Meiwon aveTTiOUUNTWYV EVEQYEIWY i zons uoom T 039 04232
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PCT-KateuBuvopevn aywyn: H peAétn PRORATA
(Bouadma L, et al. Lancet 2010; 375: 463.)

Guidelines for starting of antibiotics™

v v v v

Concentration Concentration =0-25 Concentration =0-5
<0-25 pg/L and <O-5 pg/L and <1 pg/L

v v

Concentration =1 pg/L

Antibiotics strongly Antibiotics vdiscouraged Antibiotics encouraged Antibiotics strongly
discouraged encouraged

v v

If blood sample taken for calculation of procalcitonin concentration at early stage of episode,
obtain a second procalcitonin concentration 6-12 h later

Guidelines for continuing or stopping of antibiotics

v v v v

Decrease by =80% from Decrease by <80% from Increase of concentration
peak concentration, peak concentration, compared with peak

or concentration and concentration concentration and

=0-25 and <0O-5 pg/L =0-5 pg/L concentration =0-5 pg/L

Concentration
<0-25 pg/L

Stopping of antibiotics
strongly encouraged

Stopping of antibiotics
encouraged

Continuing of antibiotics
encouraged

\ 4

Changing of antibiotics
strongly encouraged




Patients receiving antibiotic treatment (%)

PCT yia Bpdxuvon avTidiIKpoBIOKAS ayWwYAC

(Bouadma L, et al. Lancet 2010; 375: 463.)

100

90

80

70

60 -

504

40

301

20~

10

—— Control group
— Procalcitonin group

PCT SOC P
(n=307) (n=314)

28-d mortality
60-d mortality

Days without
antimicrobials

Relapse

Reinfection

65(21-2%) 64 (204%)  NA
92 (30-0%) 82(261%)  NA

143 (9-1)  11-6(8-2) <0-0001

20 (6:5%) 16 (5-1%)  0-45
106 (34-5%) 97 (30-:9%)  0-29

HH

10

Time (days)

20

30

SOC standard of care
PCT procalcitonin



PCT kal aoc@aAng Bpaxuvon aywyng:
MEAETN SAPS

(de Jong E, et al. Lancet Infect Dis 2016; 16: 819.)

Discontinuation rule

1575 patients in ICU

PCT |>80% of baseline or <0.5 ng/ml

mSOC mPCT
20 -
O 16 -
S p< 0.0001
L 12 -
+
C 8 -
©
Q
S 4 -
0

Primary Endpoint: Days of
treatment

Sureival (56)

kA

| Hazard ratlo standard-of-care group
1-26, 95% 0 1-07-1-49 {p=0-00&0)

Procaicitonin-guided group
Standard-of-care group

Number at risk Time since randomdsation I_Ij-EI}'SI-

Procalcitonin-quided group 761
standard-of-care group 785

SOC standard of care
PCT procalcitonin

SO 496
i3 464




PCT-kateuBuvouevn aywyn Kai OvnroTrnTa

MeTa-avaAuon 11 HEAETWV
(Wirz Y, et al. Crit Care 2018; 22: 191.)

Odds Ratio (95% Cl)

J Overall

- 0.89 (0.80, 0.99)
Subgroups by sepsis 3 definition
J Meeting sepsis 3 definition T 0.86 (0.76 to 0.98)
Not meeting sepsis 3 definition - 0.96 (0.78 to 1.19)
Subgroups by organ failure
SOFA 0-6 m— 0.85 (0.66, 1.10)
SOFA 7-9 =—_r 0.92 (0.73, 1.17)
SOFA >10 -1 0.86 (0.72, 1.01)
No septic shock B 0.97 (0.73, 1.28)
Septic shock = 0.89 (0.79, 1.00)
—

No respiratory failure
Respiratory failure
No Renal failure |
Renal failure

0.83 (0.64, 1.08)
0.89 (0.79, 1.00)
0.86 (0.74, 1.00)
0.96 (0.83, 1.11)

_ 4t

Subgroups by type of infection

Respiratory -T 0.92 (0.79, 1.07)
Urinary * 0.59(0.30, 1.16)
Abdominal - 0.87 (0.68, 1.11)
Skin / soft tissue 0.94 (0.43, 2.06)
CNS * 0.61 (0.11, 3.46)
I I
Odds Ratio (95% ClI) 0.1 1 10

PCT use is associated PCT use is associated
with lower mortality with higher mortality



2uvown aAyopiOuwyv PCT OTIC OIAQ@OPEC MEAETEC

Relative Cut-off or
Rule to Rule to Mixed Absolute change relative change
start stop rule value used used from baseline
W o <0.25 ng/ml
N N <0.5 ng/ml
W i <0.5 ng/ml
v N <1.0ng/ml
i i <1.0 ng/ml
) W N <0.10ng/ml or |80-20%
N N N <0.25 ng/ml or |80-90%
N W N <0.5 ng/ml or |BO-920%
N i i <1.0ng/ml or | =50-60%
N W " <1.0ng/ml or |BO-90%

Kyriazopoulou E, et al. Curr Opin Infect Dis 2021; 34: 126-134.



Movo o a)\\ﬁéplgé.lo

uan

PCT Control
il ubpr o I 1a

1.17.1 Initiation algorithm

Jensen 2011 ap 247 76 2
Layios 2012 56 258 53 %
Svoboda 2007 10 38 10 34
Subtotal (95% Cl) 543 497
Total events 156 139

Heterogeneity, Chi*= 011, di= 2 (P = 0.94), "= 0%
Testfor overall effect Z= 012 (F = 0.90)

1.17.2 Discontinuation algerithm

Bloos 2016 140 547 149 529
CeJong 2016 149 761 196 785
Delibarato 2013 2 42 4 34
Hochreiter 2009 15 57 14 53
Mobre 2008 9 39 g 40
Schroeder 2008 3 14 3 13
Shehabi 2014 35 196 3 198
Stolz 2009 110 5 14 50
Subtotal (95% CI) 1707 1707
Total events 363 420

Heterogeneity, Chi*= 4.06,df=7 (P=0.77), "= 0%
Testfor overall effect 2= 2.35 (P = 0.02)

1.17.3 Initiation and discontinuation algorithm

Annane 2013 i A 10 30
Bouadma 2010 92 307 82 34
Sulitotal (95% CI) 338 344
Total events 99 92

Heterogeneity, Chi*=1.43, df=1 (P=0.23); = 30%
Test for overall effect 2= 0.74 (P = 0.46)
Tatal (95% CI) 2588 2548
Total events 618 651
Heterageneity: Chi*=9.53,df= 12 (P = 0.66); P= 0%
Testfor overall effect Z=1.54 (F=0.12)

Lam

Risk Ratio
ML.H, Fixed, 95% CI

OIOKOTTNG EUVOEI TNV EKBaon

t al. Ann Intensive Care 2017:; 7: 114.

%W, et al. Crit Care Med 2018: 46: 684-690.

124%
8.2%
1.6%

22.2%

23.0%
29.4%
0.6%
22%
1.4%
0.5%
47%

22%
63.9%

1.5%
123%
13.9%

100.0%

1.02[0.:80,1.30]
1.03[0.74,1.43
0.89(0.42,1.88]
1.01 [0.84, 1.23]

0.91 [0.75, 1.11)
0.780.65, 0.95)
0.46 [0.09, 2.39]
1.00 (053, 1.86)
1.03[0.46, 2.31]
0.93(0.23, 3.81]
1.14(0.73,1.77)
0.70(0.34, 1.43]
0.86 [0.76, 0.98]

0.68 [0.30, 1.55]

1.15(0.89,1.48]
1,10 [0.86, 1.39]

0,93 [0.84, 1.02]

Test for subaroun differences: Chi*= 385 di=2 (P=014).F= 49.3%

Risk Ratio

X

*

Procalcitonin

Control

Risk Ratio

Risk Ratio

0.2 0.5

1

2

]

Favours [PCT] Favours [contral)

Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
1.1.2 Initiation

Jensen 2011 190 604 191 596 25.0% 0.98 [0.83, 1.16]

Layios 2012 56 258 53 251 7.0% 1.03 [0.74, 1.43] T
Nafaji 2015 5 30 4 30 05% 1.25[0.37, 4.21] N
Subtotal (95% CI) 892 877 32.5% 1.00 [0.86, 1.15] {

Total events 251 248

Heterogeneity: Chi? = 0.20, df =2 (P = 0.91); I?= 0%

Test for overall effect: Z = 0.06 (P = 0.96)

1.1.3 Cessation

Bloos 2016 140 552 149 537 19.6% 0.911[0.75, 1.11] -

de Jong 2016 149 761 196 785 25.0% 0.78 [0.65, 0.95] ®
Deliberato 2013 2 42 4 39 05% 0.46 [0.09, 2.39] - 1
Hochreiter 2009 15 57 14 53 1.9% 1.00 [0.53, 1.86] i
Nobre 2008 8 39 8 40 1.0% 1.03 [0.43, 2.46] B
Oliveira 2013 16 49 15 45 2.0% 0.98 [0.55, 1.74] -1
Schroeder 2009 3 14 3 13 04% 0.93[0.23, 3.81] R
Shehabi 2014 30 196 26 198 3.4% 1.17[0.72, 1.90] ===
Stolz 2009 8 51 12 50 1.6% 0.65 [0.29, 1.46] -/
Subtotal (95% CI) 1761 1760 55.5% 0.87 [0.77, 0.98] ¢
Total events 371 427

Heterogeneity: Chi? = 4.33, df =8 (P = 0.83); I?=0%

Test for overall effect: Z = 2.31 (P = 0.02)

1.1.4 Mixed

Annane 2013 7 30 10 28 1.3% 0.65[0.29, 1.48] — =
Bouadma 2010 65 307 64 314 82% 1.04 [0.76, 1.41] T
Ding 2013 21 33 20 35 25% 1.11[0.76, 1.64] =
Subtotal (95% CI) 370 377 121% 1.01 [0.80, 1.29] &
Total events 93 94

Heterogeneity: Chi? = 1.37, df =2 (P = 0.50); I = 0%

Test for overall effect: Z = 0.09 (P = 0.93)

Total (95% Cl) 3023 3014 100.0% 0.93 [0.85, 1.01] f

Total events 715 769

Heterogeneity: Chi? = 8.62, df = 14 (P = 0.85); I = 0% 0t1 1 1'0 20'0

Test for overall effect: Z = 1.73 (P = 0.08)

Test for subgroup differences: Chi? = 2.60, df =2 (P = 0.27), I?=23.1%

Favors PCT Favors control



N
(6]

N
o
1

[HE
(6)

Length of therapy (days, median * IQR)

o
1

(6]
1

o
[

m Standard-of-care

m PCT-guidance

| P<0.001

P<0.001

P=0.001

H peAétn PROGRESS

(Kyriazopoulou E, et al. Am J Respir Crit Care Med 2021; 203: 202-210.)

P<0.001

P<0.001

Survival (%)

100 -
-sm} PCT Mortality 15.2%
80 d \
\
SOC Mortality 28.2%
60 -
40
20 1HR 0.51 (95% ClI, 0.29-0.89)
P=0.02
O | | | | | | | |
0 7 14 21 28

Days of follow up

SOC standard of care
PCT procalcitonin



Antibiotics initiated in critical iliness for presumed infection or sepsis

l

. Proposed mechanisms PCT low
PCT high for benefit of
procalcitonin-guided
antibiotic discontinuation
Bacterial infection suspected Non-bacterial iliness suspected
No improvement Earlier cessation of Stop Earlier diagnosis of
with antibiotics antibiotic if decrease unnecessary other diseases

in PCT antibiotics

T Alternate

| Antibiotic T Diagnostic

duration procedures

diagnoses

:

Earlier treatment
of other diseases

T Interventions for source control or | Allergic reactions
T dianosis of specific infections or | Drug resistance
T Adjustment of antibiotic regimen LC.diff infection

4 Mortality, | Length of stay

Pepper DJ, et al. Chest 2019; 155: 1109-1118.



H PCT tnv €moxn tng COVID-19 era

N
505 Observationa 21 il Median PCT 1.8 (0.12-9.56)

- Single-center, USA ICU patients
Wely ~ Observational 138 Hospitalized _ PCT=0.05in 35.5%
202 Single-center, China Both critical/ non-critical Higher levels in patients requiring ICU

PCT20,05 in 16.9%

COVE  Retrospective case series 393 Hospitalized Higher levels in patients requiring intubation

2020 Two-center, USA Both critical/ non-critical

Houghton Retroslelect_ive observational 554 Hospitalized _ PCT>0.5in 16.5%
2021 ulticenter, UK Both critical/ non-critical PCT associated with increased risk of death (p=0.0004)

N
o
N
N

&\ Retrospective observational 777 Critical PCT 0.64 (0.17-1.448 in non-survivors compared to 0.23
Multicenter, Spain ICU patients (0.11-0.60) in survivors, p<0.0
Bkl ~ Observational 66 Critical PCT>1.00 at admission to rule in coinfection
2020 Single-center, Netherlands ICU patients PCT<0.25 at admission to rule out coinfection
NI I Retrospective observational 65 Critical ~_ PCTrise in 81.5% of patients
2021 Single-center, UK ICU patients PCT rise in 97% of patients with confirmed VAP BSI
Pink Retrospective observational 99 Hospitalized PCT if coinfection 0.4 vs 0.1 if not, p=0.016 _
2021 Single-center, Germany Both critical/ non-critical cut-off 0.55: sensitivity 91%, specificity 81% for coinfection

ICU intensive care unit, PCT procalcitonin, Kyriazopoulou E, et al. Antibiotics (Basel) 2022; 11: 367.
BSI bloodstream infection, VAP ventilator-associated pneumonia.



(Shen Y, et al. Medicina 2021; 57: 594.)

Meta-analysis of 10 cohort studies, 7716 patients

Study

ChenT

Bahl A*
Nicholson CJ
Zhao Z

Chen R

SuWw
Muhammad R*
Montrucchio G
Keski H

Jiang Mt
Overall (r-squared = 85.1%, P = 0.000)

NOTE: Weights are from random effects analysis

PCT Katd TnV €100ywyn: HEYOAUTEPN BapuUTNTA KOI OvNTOTNTO

effect (95% CI) % Weight

9.33 (0.96,
1.54 (1.17,
1.20 (1.03,
6.31 (1.79,
8.72 (3.42,
6.35 (1.40,
2.68 (1.13,
1.11 (0.94,
1.05 (0.96,
2.91(1.82,
1.77 (1.36,

90.63)
2.01)
1.40)
22.26)
22.28)
28.88)
6.37)
1.31)
1.15)
4.65)
2.30)

1.23
15.68
17.73
3.49
549
2.56
6.13
17.55
18.44
11.71
100.00

1

0.011

90.6



Real world data: H xpnon PCT og trpoypdupoata AMS MEIWVEI

TNV KATAOVAAWON avTidIKpoRBlakwy oTnv eroxn tng COVID-19
(Williams EJ, et al. J Hosp Infect 2021; 110: 103-107.)

>80
Algorithm
Sheffield Teaching Hospitals
NHS Foundation Trust 70-79
(n=368) _
. 5 6069
Positive RT-PCR for COVID-19 2
l
s 50-59
Measure PCT within 48h of <
admission ARG
!
If <0.25 withhold antibiotics 18-39
0.6 0.4 0.2 0 0.2 0.4 0.6
PCT <0.25 ng/mL DDD PCT >0.25 ng/mL

218/368 (59%) 150/368 (41%)



PCT o€ €TIACIHWEN META ATTO XOPRYNON AVOCOTPOTTOTTOINONG
(Kooistra EB. et al. Crit Care 2021: 25: 281.)

A PCT CRP
2 250
8.0 p =068 p=0.052 p =040 _p= 0.08
T 200+ !
o =D < 150
> g DEXA no TOCI (D+T-)
1.01 100 4 Secondary infection (n=13)
50 :
i

3.09

2.04

uglL

1.0

-10-8 6 4 -2 0 2 4 6 8 10

Days relative to secondary infection

p= 029

PCT

p= 0.0003

108 6 4 -2 0 2 4 6 8 10

Days relative to secondary infection

Ol'l‘lilllll
-10 -8 6 -4 -2 0 2 4 6 8 10

Days relative to secondary infection

CRP

0l ———F ; -
108 6 4 2 0 2 4 6

8 10
Days relative to secondary infection

No DEXA no TOCI (D-T-)

DEXA + TOCI (D+T+)

A Secondary infection (n=25)



B100giKTEGC PAEYUOVNG N AVOCIOKANG ATTOKPIONG?

Inflammatory response

(Hotchkiss R, et al. Nat Rev Immunol 2013, 13: 862)

Adaptive immune system

Innate immune system

Early response Cellular immune response Humoral immune response
* Release of IL-1, IL-6, IL-8, *  Activation of B cells, neutrophils, * Production of IgM, 1gG
iL-12, IL-18, TNF.a, IFN-y myeloid-derived suppressor celis

* Activation of complement,
coagulation, phagocytes \

* Decrease of HLA-DR gxpression

TLR
* T cell exhaustion
T * Apoptosis of immune cells like ymphocytes,
monocytes and antigen-presenting cells
PAMPs

Deterioration

---------------
---
-
~

Anti-inflammatory events Immune paralysis

* nosocomial infections

\.

¢ wiral reactivation

* endotoxin tolerance



Heterogeneous cohort
of patients with sepsis

I

I

EvooTutrol: O1 B100giKTEG TOU HEAAOVTOG

e

Prognostic
enrichment

Patients with low

mortality risk

/

Standard

care

Specific treatment for
biological mechanism 1

SO 7

ot

Patients with high
mortality risk

o w w w w W
Specific treatment for
biological mechanism 2



Molecular Diagnosis and Risk Stratificati

on of Sepsis - MARS

(Scicluna BP, et al. Lancet Respir Med 2017; 5: 816-826.)

BPGM and TAP2 reliably

Pattefn refogni.tion receptor and Cell growth, proliferation, and mobility Lymphocyte pathways

Sytokinesigrating identify Mars1 endotype
S R SR with highest mortality
e .- m—

Interferon signalling IGF-1signalling
Activation of IRF by cytosolic PRRs

Role of RIG1-like receptors in antiviral innate immunity
TREM1 signalling

Lipopolysaccharide-stimulated MAPK signalling

Integrin signalling

HGF signalling

Ephrin receptor signalling

Actin cytoskeleton signalling

NF-KB signalling fMLP signalling in neutrophils

IL-6 signalling Insulin receptor signalling

iNOS signalling VDR/RXR activation

Toll-like receptor signalling Sphingosine-1-phosphate signalling

Dendritic maturation

Production of NO and ROS in macrophages

Rac signalling

B

Role of PRRs in recognition of bacteria and viruses

NGF signalling

Metabolic pathways Haemopoiesis from pluripotent stem cells
> Cdc42 signalling
Haem biosynthesis Il B-cell development
Haem biosynthesis from uroporphyrinogen-lil |
HIF1A signalling Cell death
mTOR signalling

Ganzyme A signalling

Tumoricidal function of hepatic natural killer cells
Cytotoxic T-lymphocyte-mediated apoptosis of target cells
Calcium-induced T-lymphocyte apoptosis

Retinoic acid mediated apoptosis signalling

Death receptor signalling

Protein catabolism and translation

Protein ubiquitination pathway
EIF2 signalling

ICOS-iCOSL signalling in T-helper cells

(D28 signalling in T-helper cells

0X40 signalling pathway

Antigen presentation pathway

IL-4 signalling

T-helper cell differentiation

Natural killer cell signalling

PKC signalling in T lymphocytes

Nur77 signalling in T lymphocytes

Communication between innate and adaptive immune cells
T-cell receptor signalling

B-cell receptor signalling

Role of NFAT in requlation of the immune response

Underexpression Overexpression
F P L HIHE > 2
S0 O {
A A &y

Adjusted p value



EvOooTuTrol: TapAAANAEG EPEUVNTIKES TTPOOCTTADEIES

Endotypes
Cohort of patients (incidence) Genes discriminating endotypes Mortality
e 265 ICU patients with sepsis due / SRS1 (41 DYRK2, CCNBIIP1, TDRD9, ZAP70, ARLI4EP, 14-day: SRS1 22% vs SRS2 10%
to CAP (discovery cohort) SRS2 (59%) MDC1, ADGRE3 28-day: SRS1 27% vs SRS2 17%
e 106 patients (replication cohort)

e 117 KU sepsis patients with
peritonitis
e 126 ICU sepsis patients with CAP

176 septic shock patients
tients with CAP

g06 scovery cohort)
e 216 (1 validation cohort)
e 265 (2™ validation cohort)

700 patients with sepsis (8 countries)
Validation: 600 patients (5
countries)

SRS1 (47%)

Viars1 (4496

SRS1_FP (46%) DYRK2, CCNBIIP1, TDRD9, ZAP70, ARL14EP,
SRS2_FP (54%) MDC1, ADGRE3
DYRK2, CCNB1IP1, TDRDS, ZAP70, ARLI4EP,

MDC1, ADGRE3
BPGM and TAP2 for Mars]
GADD45A and PCGFS for Mars2
AHNAK and PDCD10 for Mars3 IFITS and
GLTSCR2 for Mars4
Inflammopathic: ARG1, LCN2, LTF, OLFM4,
HLA-DMS;
Adaptive: YKT6, PDE4B, TWISTNB, BTN2A2,

Mars2 (415)
Mars3 (17%)

TPS38P1, PLEKHOI, SLC25A22, FRS2,
GADD45A, CD24, S100A12, STXIA;
Coagulopathic: KCNMB4, CRISP2, HTRAI,
PPL, RHBDF2, ZCCHC4, YKT6, DDX6, SENPS,
RAPGEF1, DTX2, RELB

ZBTB33, PSMB9, CAMK4, TMEM 19, SLCI12A7,

6-month: SRS 36% vs SRS2 25%
p < 0.05

14-day: SRS1 18.8% vs SRS2 4.3%
p: 0.0096

28-day-SRS2: 42% with hydrocortisone vs
8% with placebo, p: 0.02

28-day: Mars1 39%; Mars2 22%; Mars3 23%;
Mars4 33%
HR Mars1 vs all other endotypes 1.86
(1.21-2.86; p: 0.0045)

Inflammopathic 29.3%; Adaptive 18.5%;
Coagulopathic 31.1% (p: 0.01095)

Kyriazopoulou E, Giamarellos-Bourboulis EJ. Expert Rev Mol Diagn 2021; 21: 17-29.



RECORDS

IRIS-7-C&D
IRIS-7-B
IRIS-7a

PROVIDE

NCT00252915

PEPPER

ACYSS
NCT02576457

NCT02960854

Intervention i

Hydrocortisone/placebo
fludrocortisone/placebo

CYT107 hr glycosylated IL-
7 vs placebo

CYT107 hr glycosylated IL-
7 vs placebo

CYT107 hr glycosylated IL-
7 vs placebo

Hr IFN-g or anakinra vs
placebo

Sargramostim vs placebo
Sargramostim vs placebo

SOC + Pentaglobin® vs
SOC only
CytoSorb-Therapy vs SOC
BMS-936559 vs placebo
Nivolumab (BMS-936558)
2 different doses

Primary Endpoint
1. CIRCI neg Mortality and persistent organ dysfunction (3
2. Endocan<2ng/L months)

3. Transcriptomic SRS2
4. Endotype B

Lymphopenia< 900/mm?3 Lymphocyte reconstitution (29 days)

Lymphopenia< 900/mm?3 Immune reconstitution and IL-7 administration
tolerance (42 days)

Lymphopenia< 900/mm?3 White blood/ lymphocyte count, TEAE incidence
(42 days)

ferritin >4,420 ng/ml (MALS) Mortality (28 days)

HLA-DR<30% (hypo-inflammation)

mHLA-DR < 8,000 mAb/cell Incidence of ICU-acquired infections (28 days)

mHLA-DR < 8,000 mAb/cell Monocytic immunity reconstitution (mHLA-
DR>15,000 mAb) (9 days)

IL-6 > 1000 pg/ml MOF score improvement (7 days)

IL6 > 1000 ng/I Reduction of catecholamine dose > 25% (48 hours)

Lymphopenia £1,100/mm3 Safety and tolerability

Lymphopenia <1,100/mm?3 Safety

Kyriazopoulou E, Giamarellos-Bourboulis EJ. Expert Rev Mol Diagn 2021; 21: 17-29.



MMpoowTtrotroINMEVN IATPIKA N 1IOTPIKN aKPIREIAG:
TO MEAAOV OTNV AVTIMETWITION TG ONWNGS

The patients determine the best
are examined Biomarker treatment for each
and analysed diagnostics patient
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