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Razkritje

“Midva ne zwiva od tega”



Genski polimorfizem

= genski polimorfizem = prisotnost vecih alelov za doloCen gen v populaciji, pri
cemer so razlicne razliCice gena prisotne privsaj 1 % populacije

= alel = ena od razliCic istega gena na genskem lokusu, ki so prisotne v populaciji
osebkov iste vrste

= Stevilo alelov in njihova porazdelitev v populaciji = eno od meril genetske
raznolikosti



Proinflammatory response

Excessive inflammation causing collateral damage (tissue injury)
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Ali ima bolnik sepso?

Bakterija, virus ali kaj drugega?

Kateri antibiotik?
Adjuvantno zdravljenje?

Kako se bo bolnik odzval na
zdravljenje?

Kaksna je prognoza bolezni?




WOoRLD Sepsis DAY INFOGRAPHICS

THese SympToMs MIGHT INDICATE SEPSIS

0O o6

Slurred Speech Extreme Shivering Passing No Urine
or Confusion or Muscle Pain/Fever All Day

Severe It Feels Like Skin Mottled
Breathlessness You're Going to Die or Discolored

Experiencing any of these symptoms? Contact your local hospital or physician immediately.

Global :
- worldsepsisday.org >eptember | World
epsis 13[Sepsis

Alliance globalsepsisalliance.org 2024Day




Table 1 Different roles of the hiomarkers in sepsis

Biomarker Function References

Acute-phase proteins

AR hsCRP Responsa to infection and other Inflammatory stimall [, 6%, 7o
Predictive for increased 38-day mortality In patients with sepsis
Hyperinflammatary phenotype

Comnplesnent Progniosss of discase severty [25,71]

Proteins U5 can be predictive for DK

PIX 3 Dscrenination of sepsts and sepiic shock [F2.73)
DHagniosts of sepsls and sepdic shock during e Birst weel in Uhe 100
Prediction ol septic shock

Cytokines and chernakines

10 Hypoinflammatony phenotype [#2. ]

MCP-1 It differemtiates patients with septic shock from patients with sepsis [73,74]
Muoetality paoagnosts at 30 days and sbe months

THF-a, -1 -6 I1-6 all-canse mortality prognosks i 0 days and st months [27.74)
1L 1 and IL 4 acute phase of sepsts
It s brcresased 0 the lypesinflanmmatony phenoype
Orvgan dhysluni iom progniosts.

LrAMPs

Calpaotectin PCT to distinguish bebwean patlents with sepsis and patiants without sepsis in the IOU 28]
Predictive for 30-day mortaliny

HMGE-1 Wooest prognosis and higher J8-day mortallty |75, 76]

[nddothedial celts and ARE mankers

Synidocan-1 Incrrase felated 1o sepris scvedty B4
Discvieninative power for CIC and subsequent morality

WLA 3 [a3[i) Inddicative of sepsis 77, 78)
Dhzcxrination of sepsls and SHS

Ang-1 It stabulizes the endotbelium and inhibies vasoulan leakage by constiuvely scivating 09
the The-2 rocepiton
Aneg-2/Ang-1, Ang-1/Tie-2 ritle has a peognaosis for a0-day mortality In sepsts and
saptic shock in the 10U higher than the PCT and SOFA scone
Indespendent and effective predictons of SOFA sooee changes

Ang-2 It cam disupt microvasculan integrity by blocking the Tie-2 recegton, which sesults in [73. 79]
vastular leakage
Indvichuzts with seplic shock had higher levels of Ang-2 than those with sepats

DM The absenca of CLOMN-5 may Indicate damage to endothelial cells during sapsks 311

O0ON Increase ralated to sepesls severity and positive comelation with S0FA soonas [31.32]
Prexdictive of martaliy
The absence of O] M in the cerebral microvascular endothalium was related to mose
sovere disease and inlense inflammatony response

-1 Sepss severily prognosts |33.34]
Predictor of monalny
An increase may Indicate [HC

ICAN-T Sepsls soverity prognosts 33, 79
Proqricsis af 90-clay nrtality in patients with seqsis and septic shock in the 1ICL

51008 It I associated with deliium In sepiic shock [36,37, 80]
Prognosss of sevene organ dyshunction
Shortest survhval In 180 days
Dhagniosts of sepsis-associated encephalopathy

E-salectin Sepss saverlly prognosls [33]
Predicts mortality

Original Article

The real-world impact of the BioFire
FilmArray blood culture identification 2 panel
on antimicrobial stewardship among patients
with bloodstream infections in intensive care
units with a high burden of drug-resistant
pathogens
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RNK podpis (RNA signature)

= genski podpis/podpis genskega izrazanja
- edinstven vzorec izrazanja genav celici
- vpogled v bolezenske odzive na molekularnem nivoju

Transcription

o JADLDTDULCDUDT - mRNK transkript = rezultat izrazanja gena ob dolo¢enem
A (fizioloskem/patoloskem) procesu
- mMRNK transkriptom = vsi transkripti v celici = vsi geni, ki

se aktivno izrazajo v celici v doloCenem trenutku
= - MRNK podpis = specificna skupina mRNA transkriptov, ki

mmmmmm

so znacilni za neko (bolezensko) stanje

https://www.quantumdx.com/blog/an-introduction-to-mrna-signatures/



RNK sekvenciranje

e tehnika, ki uporablja sekvenciranje naslednje generacije za oceno prisotnosti in kolicine RNK

molekul v bioloskem vzorcu

* analiza transkriptoma z oceno aktivacije/supresije genov, ugotavljanje mutacij....
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Diagnosing sepsis in the ICU: Comparison of a gene expression signature to
pre-existing biomarkers

Table 1

Comparison of individuals assessed as having blood culture (BC) positive sepsis,
BC negative sepsis, and aseptic inflammation.A P-value < 0.05 on post hoc test of
multiple comparisons (compared with BC positive sepsis) was the threshold for
statistical significance (bold).

BC positive BC negartive Aseptic P-value
Sepsis (n = Sepsis (n = Inflammation (n
31) 38) = 22)
Age (mean, 5D) 57.90 (17.01) ?16;:9) 54.50 (18.32) 0.762
= 91 bolnikov, SIRS + okuzba + antibiotik Sex (male, %) 18 (58.1) 24 (63.2) 14 (63.6) 0.886
APACHE II score, 23.03
' . ' mmean (SD) 24.65 (8.10) (.73) 18.27 (8.03) 0.024
= hemokulture in kri za analizo: CRP, PCR, NT-proBNP, SOPASCOIE. M g65(375)  8.63(304)  6.63(336) 0.008
ICU LOS, mean 11.39 (9.80) 10.42 9.14 (8.89) 0.657
H H AW . SD : - 7.81 : : .
RNK za Septicyte LAB (4 RNK transkripti) in analizo ©D o
Hospital LOS, 35.00 [17.00, [ 1;‘- 00 16.50 [11.25, 0.036
median (IQR) 48.50] 35 ;m]’ 27.00] -
= odvzemyv 24h po aplikaciji antibiotika 10U Mordality (0 0 0.0 s 056 v
%) . ' . .
. . v . A . . . .. Hospital Mortality 3 (9.7 2 (5.9) 3 (13.6) 0.531
= jzkljuCeni bolniki, ki so prejemali atb v zadnjih 7d %) ' ' ' '
qQSOFA criteria
met (n, %) 19 (61.3) 20 (52.6) 9 (40.9) 0.342
Tal| 1+1 1 Lactate mmol/L 3.50 [2.00, 2.40 [1.33, 1.70 [0.92,
in imunokompromitirani caemmall %0 20 e 0.006
Leucocyte count, 15.46
median 10°/L 11.91 (8.84) 7‘2? 15.20 (5.91) 0.124
(SD) (7.27)
Neurrophil count, 568
median 10%/L 9.81 (8.01) : g 2) 12.32 (5.23) 0.201
(sD) ’
Procalcitonin
) 33.00 [16.10, 6.70 [1.22, 0.70 [0.20,
mecg/L median <0.001
[OR] 64.80] 25.50] 1.85]
C-reactive protein ff;lsogo ?fﬂSSSSS 96.00 [60.75, 0.019
mg/L [IQR] 300.00] 308.75] 192.75] )
NT-ProBNP 4943.00 1738.50 333.50 [192.25
Denny et al. J Crit Care 2023; 76: 154286 median [IQR] ;E:?;lg{’j] éii‘:ii*] 2256.25] _ <0.001

https://septicyte.com/septicyte-technology/



Comparison CRP PCT NT-ProBNP Septicyte'™ LAB

aROC (95% CI) aROC (95% CT) aROC (95% CI) aROC (95% CI)
BC+ sepsis vs. Aseptic inflammation 0.72 (0.57-0.87) 0.96 (0.9-1) (.84 (0.73-0.96) (.80 (0.68-0.93)
BC+ and BC- sepsis vs. Aseptic inflammation | 0.74 (0.61-0.87) 0.86 (0.77-0.95) (.76 (0.63-0.88) 0.79 (0.68-0.90)
BC+ vs. BC- sepsis 0.52 (0.37-0.67) 0.80 (0.69-0.90) 0.71 (0.59-0.84) 0.64 (0.51-0.77)

Fig. 1. Diagnostic accuracy of previously identified biomarkers in patients identified as having blood culture positive (BC |) sepsis (n = 31), blood culture negative
(BC-) sepsis (n = 38) and aseptic inflammation (n = 22). aROC = area under the receiver operator characteristic curve; CRP: C-reactive protein; PCT: Procalcitonin;
NT-ProBNP: NT- Pro B-type natriuretic peptide.

Denny et al. J Crit Care 2023; 76: 154286



Table 2

Differentially expressed genes (DEGs) identified in patients with blood culture
positive (BC+1) sepsis (n = 31), blood culture negative (BC-) sepsis (n = 38) and
aseptic inflammation (n = 22). aROC = area under the receiver operator char-
acteristic curve; n/a: not-applicable.

Comparison DEGs

Number aROC (93% CI)

BC+ sepsis vs. Aseptic inflammation 53 0.97 (0.95-0.99)
BC+ sepsis and BC- sepsis vs. Aseptic inflammadon 210 0.91 (0.9-0.92)
BC+ vs. BC- sepsis 0 n/a

GO terms

Description

G0:0071621

granulocyte chemotaxis

GO:0006468

protemn phosphorylation

GO:0097530

granulocyte migration

G0O:0010942

positive regulation of cell death

G0O:0031354

posttive regulation of prostaglandin biosynthetic
process

GO-0097352

autophagosome maturation

GO:0031622

positive regulation of fever generation

GO-0022407

regulation of cell-cell adhesion

GO:2001280

positive regulation of unsaturated fatty acid
biogynthetic process

GO:0007292

female pamete generation

GO:0043065

positive regulation of apoptotic process

GO:0031620

regulation of fever generation

GO:0030593

neutrophil chemotaxis

GO:0043278

response to morphine

GO:0008333

endosome to lysosome transport

G0O:0014072

response to isoquinoline alkaloid

GO:0043068

positive regulation of programmed cell death

GO:0045429

positive regulation of nitric oxide biosynthetic
process

GO:0042098

T cell proliferation

GO:0031652

positive regulation of heat generation

GO:0051451

myoblast migration

G0:1904407

positive regulation of nitric oxide metabolic
process

GO:0071622

regulation of granulocyte chemotaxis

G0:0031352

regulation of prostaglandin biosynthetic process

GO:0097529

myeloid leukocyte migration

G0O:0030595

leukocyte chemotaxis

GO:0001660

fever generation

G0O:1903039

posttive regulation of leukocyte cell-cell
adhesion

GO:0042110

T cell activation

GO:1990266

neutrophil migration

Denny et al. J Crit Care 2023; 76: 154286




Validacijska kohorta:
— 536 bolnikov z bakterijsko sepso, 319 bolnikov s SIRS/neinfekcijsko vnetje
- izrazenih 36 od 53 RNK transkriptov iz prve kohorte

0.92-

0.88-

AUC

0.84- *

0 10 20 30
Number of Genes

Supplementary Figure 1 Change in classification accuracy area under the receiving operator

Conclusions

curve (AUC) by increasing number of differentially expressed genes. The AUC decreases as

genes are removed, indicating that each gene contributed to the performance of the model. A gene expression signature was identified that accurately discriminates between sepsis

and aseptic inflammation in patients given antibiotics in the intensive care unit.

Denny et al. J Crit Care 2023; 76: 154286



Predicting sepsis severity at first clinical presentation:
The role of endotypes and mechanistic signatures

= ugotoviti oznacevalce/zgodnje molekularne odzive, s katerimi bi bilo mozno napovedati
potek sepse

= zbrali so klinicne podatke in podatke RNA sekvenciranja bolnikov ob sprejemu na
urgenco/EIT
= odrasli s sumom na sepso Vv 2h po sprejemu,
= 5 kohort bolnikov (Nizozemska, Kolumbija, Kanada, Avstralija) + kontrola
" brez imunosupresije/NSAI pred odvzemom

= (dentificirali so klinicno relevantne RNK podpise, ki kazejo na resnost bolezni,
disfunkcijo organov, smrtnost in specificne endotipe

Baghela A et al. Ebiomedicine 2022; 75: 103776



SOFA: = 5 (visoka vrednost), 2-5 (srednja vrednost), < nizka vrednost
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Baghela A et al. Ebiomedicine 2022; 75: 103776



NPS
vs HC

INF

IHD

IFN
vs HC

ADA

vs HC

vs HC

vs HC

Cellular responses to stress

Detoxification of Reactive Oxygen Species

Neutrophil degranulation

Nucleotide-binding domain, leucine rich repeat containing
receptor (NLR) signaling pathways

Downstream TCR signaling

Downstream signaling events of B Cell Receptor (BCR)
Activation of NF-kappaB in B cells

Interleukin-1 signaling

FCERI mediated NF-kB activation

Regulation of PTEN stability and activity

Synthesis of PIPs at the early endosome membrane

Neutrophil degranulation
Interleukin-1 signaling

FCERI mediated NF-kB activation
CD28 co-stimulation

Interleukin-1 family signaling

Gene and protein expression by JAK-STAT signaling after
Interleukin-12 stimulation

CD209 (DC-SIGN) signaling

Fcgamma receptor (FCGR) dependent phagocytosis
Regulation of cholesterol biosynthesis by SREBP (SREBF)
Nuclear Events (kinase and transcription factor activation)
Signaling by NTRK1 (TRKA)

Antiviral mechanism by IFN-stimulated genes
Growth hormone receptor signaling
Regulation of IFNG signaling

Interferon gamma signaling

Interferon alpha/beta signaling

Negative regulators of DDX58/IFIH1 signaling

Cell surface interactions at the vascular wall
RHO GTPase Effectors
RHO GTPases Activate Formins

$9409s uojjounysApuebio JaybiH

sadfjopua sisouboud e

sadfjopua sisouboid 1004

Endotipi na osnovi profilov razlicno izrazenih
genov — 200 genskih podpisov za vsak endotip v
primerjavi z zdravimi kontrolami

NPS = neutrophilic suppressive:

- Mdegranulacija nevtrofilcev, |, pridobljena
Imunost, od interferona odvisne signalne poti
INF = inflammatory:

- podoben NPS, izrazitejSa aktivacija vnetnega
odziva

IHD = innate host defence

- M prirojena imunost

IFN = interferon

- M aktivacija od interferona odvisnih signalnih
poti

ADA = adaptive

- 1 pridobljena imunost, prisotnost limoficitov

Baghela A et al. Ebiomedicine 2022; 75: 103776
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Mechanistic Endotypes

Parameter NPH (N = 36) INF (N = 33) IHD (N = 6) IFN (N=7) P Val
Covid-19 PCR Positivity 16-7% (6/36) 39-4% (13/33) 16-7% (1/6) 100% (7/7) 0-00050
Mortality within 28 Days 45-7% (16/35) 25-9% (7/27) 0% (0/5) 0% (0/6) 0-025
SOFA 24H post ICU admission 7-6 £ 0-9(34) 82+078(32) 3.5+ 1-34 (6) 37+1-49(7) 0-033
ICU Mortality 38-9% (14/36) 18-2% (6/33) 0% (0/6) 0% (0/5) 0-034
ICU Stay Days 10-4 + 1-29 (36) 15-2 +1-63 (33) 6-8 + 2.7 (6) 9.7+ 343 (7) 0-050
SOFA 48H post admission 7-5 1098 (31) 8-4 + 0-75(30) 3-5+0.87(4) 41+ 1-7(7) 0-079
SOFA at ICU admission 8-4 1+ 0-9(36) 7-9 + 0-64 (33) 4-2+1-7(6) 54166 (7) 0-093

Table 4: Severity and outcomes of the endotypes in the ICU cohort. The mean value &+ standard error is presented for numerical variables
with the total available observations/ patient numbers recorded in brackets. Categorical variables are presented as percent positive (%
total positive/total available observations). P values are derived from Kruskal-Wallis and Chi squared tests testing for significant
differences between endotypes for numerical and categorical values, respectively.

Baghela A et al. Ebiomedicine 2022; 75: 103776



Klinicni pomen endotipov

* hitra diagnostika (PCR) v zelo zgodnji fazi bolezni
e pomoc pri triazi bolnikov

e priloznost za individualizirano zdravljenje

 NPS-2zgodnja aplikacija zdravil s podpornim delovanjem na imunski sistem (IFN y, GM-
CSF, IL7)

* INF —zdravila s protivnetnim ucinkom
* IFN, IHD, ADA — monitoring, ocena potrebe po antibioticnem zdravljenju



Table 2. Pathogenic genes and alleles

Referemes Pathogomic g Desiription Pathogemic allde

Tang et al. [33], THF-w Tamor necrosis factor o THEL, THF--374 GA and

Kigikaycan ef al. |34], AlAmodi THF-u-376 AA

et al. [35]

Huolmes ef al. [ 36] THIF-g Tumior necrosis factor 8 THF-g-252A and THF-g-252A0

Behairy et ol [ 37) TLR Tall-like receprar TLR2 Asp 75300

Makada et al. |__'58| Vs Vacualar pru-Lcin mning-asesnc;al:tl rebf 85273 O and mEER52T OO
protan 130, which s associaned
with increased T1-6 production i
walri

Fhang et al. [15] TL-10 Intcrlcukin- 10 T-10-1082G

Makada et al. [40] 1L-20¢ Interleukm-210 =2 981573 GG

The e ol [32] I.-27 Inrerlenkin-27 12798448

Fapata-Tarrds f al. |41 ILTEM Interleukin-1-receplor antagoams, 1L-1HM#2

Cabr et 2l [42] 14 Clusrer of differennanon 14 ™

Madich et al. [43] PA-1 Masminogen-activator inhibitor 1 A0 and 406550

(:Up,lllu et al. [44] ALCE .‘\IQUUIE‘INII—L{"III'[TIIrl|.', CREyin n

Makada et al. [45] AGTRAP Angrotensin I type 1 s 1121816 GG
roceplor-associated profem

Makada et al. [46] ATRE2 Rectal2}-adrencrgic recopior r=1(42717 A

Cirachan & al. |47) HLA-( Human lowcocyte antigen GG Exon 8 at the 3" UTR

Toubiana et al. [48] TRAK1 Intcrlenkin recoptor-associatcd TRAKT variant haplotypc
kimasc 1

Peng et al. [4%] TREM-1 Trigper receprar-1 AN

Meree-Gaarcia et al. | 50] CEACAMT Caranocmbryome antgen-relatcd r= 11578, 10409040 and
cell adbesion molecule 7 rsHBY36S

ODrweyer et al. [51] DDAH T Dimcthylarginine G at poston —449 1n the DDAH 1T
duncthylanunohydrolase 11 BonG

Resicr ot al. [52] 150 Cytokinc-indocible SRC homaolopy 2 rs 143356980
I:Sl‘ |2] dumain 'Ffﬂ.ll.l.'i.“

I eral. [53] lincRNA-NR 024015 Long, non-coding, RNA incRRNA =R 506 TT

Nakada et af. [54]

Sun et al. [55]
Paludio et al. [56]
Makada et al, |57
Vilandcr et al. | 58]
Vilander et al. | 58]

Coi et ., [ 59]

'l;rlrlplt' et al, |&]
Clavicr et al. [61]

Clawicr et al_ [£1]
Turrel-Davin et al. |62]

Turrel-Davin et af. |62]
Tara et al. [63]

Wang et al. [4]

SVEP1

PECAM-1 Lenl125¥al
S0D2

LNPEF

SERPINAA
SERPINAS

ADAMI0

H5PALR
FTPNI1

ATFi

BILY

FAS
MinriAphal

NE_024015

Sueshi, won Willchrand facror ype A,
EGF and pt.'ntr:'xin domain
containing 1

PMatclct cndothchial ool adheosion
molecule-1 Len125Val

Supcrowxidc dismartasc 2

L rhrt}'-tl wyl a |r|||m|-s|-l|dﬂ:i:
Scrpin pepridasc mhabitor, cladc A,
l.‘llrlleL‘r 4

Serpin pepridase mshibitor, clade A,
mamber §

A disinregrin and meralloproreinase
10

HSPV gene

-|-].'rmim: prnb:in phnql.har.:s:
nor-raeplos type 1

Actiwan rlﬂ_frnnscripriem Factor
BH3-intcracting domain death
AFONISE

Fauy acid synthase
Muncl8-1-inreracnng prorein 3;
homan amyload bota A4 precursor
pratein- ndug Baouly A memlcr 3
NIR family CARTY domain

contaimig procem 4

c20B0A = O {p. GlnSB1T s,
r= 10817033}

(G and GGlrs668:C 2 G)
ATCirsARED)
869317 T

=203 264

rs1 9556546

b S3T65 O

HSPAIB-179C =T

TNF2 alel/TNFa polimorfizem:

- frekvenca vecja pri bolnikih s krg okuzbami v krg EIT kot v
splosni populaciji

- VviSja smrtnost zaradi septiCnega Soka

TNFa (376 G/A) SNPS:

- vecCja frekvenca pri bolnikih s sepso povzroceno akutno
ledvicnho odpovedjo

- neodvisni napovedni dejavnik ALO

IL10-1082G:

- signvecja prevalence pri bolnikih s septicnim Sokom kot
pri bolnikih brez Soka

- kljuCna vloga pri dovzetnosti bolnikov z akutnim
pankreatitisom za napredovanje v septicni Sok

Baghela A et al. Burns & Trauma 2024, 12: tkae006



Table 3. Protoctive genes and alleles

Reference Protedive gene Descriphion Protective allele

Ceorpescu et al. [/5] THF- Tumor necrosis factor a 4RI SN A

Ferwerda et al. [66] TILR Toll-like receptor TIRAP 180 1.

Copula et al. [44) ACE Angiotensin-Convertng cneEyme [B1 1]

Moeyer et al. |67] IMIRMN Interleukin-1-receptor antagonist rs315952C

Pérez-Caarcia et al. [&5] O1FM4 CMfactomedin 4 sl 7552047 A and rs1891944 TT
Xu et al. [69] GRES (2 Protein-coupled receptor kinase 5 rsd 2303494

Cohen et al. [70] GLCCT Clucocorticoid-induced transcrnipt protein 1 -

TIRAP 180 L

- 0jacan odzivna TLR4 in TLR2 ligande — “okrepljena” nativha imunost
- povecana odpornost na okuzbe

Z glukokortikoidi induciran transkript protein 1
- regulira odziv na hidrokortizon

- boljizrazen—boljSi odziv na hidrokortizon

BHSD1
- bolj izrazen — poCasnegjSe izzvenevanje sokovnega stanja, ce prejmejo hidrokortizon

Baghela A et al. Burns & Trauma 2024, 12: tkae006



Point-of-care testi

SeptiCyte® RAPID Workflow on the Idylla™ Platform

SeptiCyte® RAPID is designed for ease of use and rapid, accurate results in about an hour.

Sample Homogenization DNA/RNA RT-PCR
Input + Sample Lysis Extraction Amplification + Detection
>

0 60

| TriVerity o
! Testing designed to fit

how emergency
medicine physicians

DEVICE DESIGNATION

KT | evaluate hard to
FDA

NOVEMBER 2023 diagnose patients

https://inflammatix.com/pipeline/#endotypes
https://septicyte.com/idylla-platform/labtestforsepsis/



https://inflammatix.com/pipeline/#endotypes
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