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Sepsis

[ej" Klinik sendrom
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RATIONALE: Reducing the global burden of sepsis, a recognized global health challenge, requires co Galisma

mortality on a global scale. 1979-2015 vyillari arasinda
OBJECTIVES: To estimate the worldwide incidence and mortality of sepsis and identify knowledge gap Sl S MRS LA HPA T A (0 [o Xo 0]0]
observational studies. Son 10 yilda: 437/100.000

METHODS: We systematically searched 15 intenational citation databases for population-level estimat iy FRe e RV 74 Iy
fatality in adult populations using consensus criteria and published in the last 36 years.

MEASUREMENTS AND MAIN RESULTS: The search vielded 1,553 reports from 1979 to 2015, of whic
studies from seven high-income countries provided data for metaanalysis. For these countries, the pop
confidence interval [Cl], 2153-386; T = 0.55) for hospital-treated sepsis cases and 148 (95% Cl, 98-226;
sepsis cases per 100,000 person-years. Restricted to the last decade, the incidence rate was 437 (95% CT,
270 (95% CI, 176-412; 1= 0.60) for severe sepsis cases per 100,000 person-years. Hospital mortality was 17% for sepms and 26% for
severe sepsis during this period. There were no population-level sepsis incidence estimates from lower-income countries, which limits the
prediction of global cases and deaths. However, a tentative extrapolation from high-income country data suggests global estimates of 31.5
million sepsis and 19.4 million severe sepsis cases, with potentially 5.3 million deaths annually.

Dusuk gelirli tlke?

CONCLUSIONS: Population-level epidemiologic data for sepsis are scarce and nonexistent for low- and middle-income countries. Our
analyses underline the urgent need to implement global strategies to measure sepsis morbidity and mortality, particularly in low- and middle-
income countries.
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Population-adjusted incidence of sepsis, according to Sepsis insidansi etnik ve
race, 1979 - 2000 sosyoekonomik
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Sepsis Tanimlari
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Sistemik Inflamatuar Yanit Sendromu (SIRS)

Asagidaki durumlardan iki veya daha fazlasinin bulunmasi

1. Vucut 1s1s1 >38°C veya <36°C olmasi

2. Kalp atim hizinin 90/dk olmasi

3. Solunum hizinin 20/dk veya PaCO2<32mmHg olmasi

4. Lokosit sayisinin >12.000/mm? veya <4.000/mm? olmasi veya
periferik yaymada %10’un Gzerinde band formunun bulunmasi

der.Poll, T .
VooV oMt A ssue 11, 2450 - 2464



Crit Care Med. 1992 Jun 20{E).564-74.

American College of Chest Physicians/Society of Critical Care Medicine Consensus Conference:
definitions for sepsis and organ failure and guidelines for the use of innovative therapies in
sepsis.
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Agir sepsis, SIRS kavramlari

Kafa karistirici
Sepsis - AgIr sepsis ?
FarkI| krlterler farkl sonuc;lar...

could be

could be categorlzed Definitions for severe sepsis, septn: shock, hy pntensmn and multiple organ d'_-,fsfunctmn 5'_!,‘I'|C|FDIT1'E were also offered.
The use of severity scoring methods were recommended when dealing with septic patients as an adjunctive tool to assess mortality.
Appropriate methods and applications for the use and testing of new therapies were recommended.

CONCLUSION: The use of these terms and technigues should assist clinicians and researchers who deal with sepsis and its sequelae.
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Sepsis Klinik Tanim

Organ islev bozuklugu:

* Sequential (Sepsis-related) Organ Failure Assessment score (SOFA)
* qSOFA skorda =2 puan artisi

 Logistic Organ Dysfunction System (LODS)

* National Early Warning Score (NEWS) ve giincellenmis NEWS2

Infeksiyon

* Belirtiler ve bulgular ile klinik siphe
* Radyoloji ve mikrobiyoloji

* Tedavi yaniti



SEPS%&EDSIDE CRITERIA

X
RESPIRATORY
- S AT 4322_ "’.‘

S O Quick
F SEPSIS-RELATED
ALTERED
A ORGAN N coamno~|
q FAILURE S
ASSESSMENT
quick SEPSIS RELATED ORGAN FAILURE ASSESSMENT

SYSTOLIC
BLOOD
PRESSURE

Erken sepsis tanisiicin

Yogun Bakim Unitesi Disi : gSOFA Skor>2

WHAT 1S QSOFA?

HOW IS SEPSIS DEFINED? QSOFA CALCULATOR

What is qSOFA?

ALTERED FAST RESPIRATORY LOW BLOOD
MENTAL STATULUS RATE PRESSURE
Glaskow Koma
Skoru < 15 >22/dk Sistolik kan basinci
<100mmHg

http://www.qgsofa.org/



SOFA SKORLAMA SISTEMI

Solunum - Kismi arteriyel oksijen basinci (PaO 2 ) /
solunan oksijen fraksiyonu (FiO 2 ) orani (P/F)

Hematoloji - Trombosit sayisi

Karaciger - Serum bilirubin

Bobrek - Serum kreatinin (veya idrar ¢ikisi)
Beyin - Glasgow koma skoru

Kardiyovaskdiler - Hipotansiyon ve vazopresor
ihtiyaci

Akciger: Solunum
Pa0 ;! FIO 3 > 400 (0 puan)
Pa0 ;7 FiD 5 301 - 400 (1 puan)
P20 5/ FIO ; $300 {2 puan)
Pa0 4/ FIO ; 101 12 200 ventitator destekli (3 nokia)
Pa0 ,/ FIO £ <100 ventilatsr destekll (4 nokia)
Pihtidasma: Trombositier

3 3
>180x30 (mm (0 puanj
3 3
103150510 /emm () nokia)
3 3
S1M 10020 /men  (2puan)
3 3
2180 x10 /e (3 puan)
3 3
520 x10 /mm (4 puan)
Karaciger: Bilirubin
<5.2mg (A (20 momol / L) (0 puan)
1.2% 1.9mg/dl (20 ika 32 momolk / L) (1 puaan)
24859 mg/ al (33 ta 101 memel (L) (2 puan)
Sta N 3mgial (102 da 204 memal / L) (3 puan)
» 12 mg / O (> 204 memol J L) (4 puan)
Kardiy Glor: Kan
Hipotansayon yok (0 puan)
Ovtalama arter basincy <70 mmMg (t puan)
Dopamin =5 meg / kg / dak veya hemangi D Sobutamn U2ennde (2 puan)
Dopamin> § meg / kg / dak, epnetrin $0.1 mog / kg / dak veys norepinednn 20 1 mog / kg / dak (3 puan) (zernde
Dopamin> 16 mog / kg / dak, epineinn> 0.1 mog / kg / Gak weya noepinetrine 0.1 mag / kg / Gak (4 puan) Gzennde
Beyin: Glasgow koma skoru
15 (0 paan)
13-14 (1 puan)
10 - 12 {2 puan)
59 (3 puan)
<8 (4 puan)
Bobrek: Bobrek fonkslyonu
¥reatnin <1.2 mg / ot (110 memol / L) (0 puan)
Kreatinin 1.2 8 1.9 mg / dl (110 ia 170 memaol / L) (1 puan)
Kreatinn 2 40 3.4 mg / dL (171 Ra 298 momiol / L) (2 puan)
Kreatinin 3.5 82 4.9 mg / dl (300 K3 440 memot / L) veya idiar giug) 200 i 500 miL, / gln (3 puan)
Kroatnin> 5 mg / ol (440 momol / L) vy idree glugt <200 m, / gOn (4 poan)

The Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3).

JAMA. 2016;315(8)
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Host factors Syndrome factors

ﬁ i&#

» pathogen
ln erial, viral 1 nqal

-m lL dit ‘
(€ g, I| p stension l 'OM
CKD, COPD, v vl grancy, HIV) =2 / Faatier N
) Infection site

By —.O.

Disease progression
stage and trajectory

N 5

Currently unknown

factors
rnopiome
Heterogeneity in host
response to sepsis

Abbraviations: CKD, chronic kidney disease, COPD. chronic obstructive airways disoase
T2DM, type 2 diabetes mellitus

Klinik Yanit Farkliligi

Hem konaga ait faktorler hem de sendromun
kendisine iliskin etkenler belirler

Konaga ait faktorler:

Demografik ozellikler, eslik eden hastaliklar, genetik
ve epigenetik yapi, uygulanan tedaviler ve
mikrobiyal flora

Sendrom faktorleri:

!nfeksiyon etkeni (bakteriyel, viral, fungal),
Infeksiyonun yeri, hastalik progresyonu ve
tanimlanmamis mekanizmalar

Hancock REW, An A, dos Santos CC and Lee AHY. Deciphering sepsis: transforming
diagnosis and treatment through systems immunology. Front Sci (2025) 2:1469417



Belirti ve semptomlar nelerdir?

Sepsisli bir hasta asagidaki belirti veya semptomlardan birine veya birkagina sahip olabilir:

O O

Yuksek kalp atis hizi veya duslk tansiyon Ates, titreme veya ¢ok soguk hissetme
Karisiklik veya yonelim bozuklugu Nefes darligi
Asiri agri veya rahatsizlik Nemli veya terli cilt

Sepsis syndromes in adults: Epidemiology, definitions, clinical presentation, diagnosis, and prognosis«
https://www.uptodate.com/
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Laboratuvar

WBC:
>12.000/mm?3 Hiperglisemi:
<4.000/mm? Glukoz > 140 mg/dI
> %10 ¢comak

CRP: Yuksek Prokalsitonin: Yiiksek

Oliguri: Akut, Kreatinin: Koagulasyon bozuklugu:

>0,5 mg/dl INR>1,5 aPTT>60sn

Arteryel hipoksi 2 saatlik yeterli siviya
ragmen <0,5ml/kg/sa

Hiperlaktatemi:
Trombosit sayisi: Hiperbilirubinemi: Adrenal yetmezlik: >2 mmol/L kétl prognoz,

<100.000 Total bilirubin >4mg/dl Hiponatremi, hiperkalemi >4 mmol/L septik sok ile
uyumlu

Sepsis syndromes in adults: Epidemiology, definitions, clinical presentation, diagnosis, and prognosis
https://www.uptodate.com/
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D

SEPSIS SEPSIS BASICS EDUCATION GET INVOLVED ABOUT

NSDTI#

NATIONALSEPSIS
DATA TRUST INITIATIVE

EVENTS

WE CAN'T MANAGE WHAT WE DON'T MEASURE.

To fight sepsis, we need better, more connected data

Learn more

What is Sepsis?

https://www.sepsis.org/







Sepsis Tanimlari

van der Poll, Tom et al.
7/16/2025 Immunity, Volume 54, Issue 11, 2450 - 2464 19



Patogenez

SEPSIS

infeksiyona verilen cevap
genellesir

Infeksiyona normal konak yaniti

Bakteriyel invazyonu kontrol eder

Yaralanma ya da infeksiyon
alanindan uzakta normal dokulari
icerir

Yarali doku onarimini baslatir

Sepsis syndromes in adults: Epidemiology, definitions, clinical presentation, diagnosis, and prognosis«

https://www.uptodate.com/
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Infeksiyona Normal Cevap

Pattern tanima

* Infeksiyona konak cevabi dogal feszféi;'efi

immun hcreler
( ozellikle makrofajlar)

Patojen iliskili
kalip
* Mikrobiyal bilesenleri (PAMP)

tanidiginda ve baglandiginda
baslar

Infectious Diseases, In Thirty Days: Sepsis



PRR

1. Toll-like receptorler (TLRs)

2. Nucleotide-
oligomerization domain
(NOD) l6sin zengin
tekrarlayan protein

3. Retinoic-acid-inducible
gene | (RIG-1)-like helicases

Gram pozitif peptidoglikan:
TLR2

Gram negatif bakteriler: TLR4

veya lipopolisakkarid baglayan
protein (CD14)

Figure 2.2. Monocyte.

Infectious Diseases, In Thirty Days: Sepsis

LPS ==# LPS + LPS-BP

Monocyte
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Trigger

l

Sensors and
effector cells

|

Mediators and
biomarkers

l

Impacton
organ function

l

Outcome

Uncontrolled infection/major trauma/circulatory shock/tissue necrosis/apoptosis/anaphylaxia

PAMPs
LPS, LTA, lipoproteins, peptidoglycans, bacterial DNA, etc.

DAMPs

HMGB-1, heat-shock protein, DNA, uric acid, etc.

AN

hd

Complex protein systems

%O

Vascular and tissue cells

Blood and lymphatic cells

Q. g o
olo &N
oo Tl
oW ®o ' S
Complement Coagulation ||Endothelial Epithelial Adipose Granulocytes Macrophages/ Lymphocytes
system system cells cells tissue monocytes (T-cells, B-cells)
R 1 W
. K TR B B . -
C5a, aPPT, Endothelial Acute phase Cytokines/ chemokines Cell surface
C3a, PT stress response: reactants: Soluble receptors: markers:
C5aR, AT ELAM-1, CRP, LBP, IL-6,1L-8,1L-4,IL-10 mHLA DR,
C5b-9, Protein C ICAM-1, PCT, etc. MIF, HMGB1, sTNF, CD64,CD4as,
etc. etc. Selectins, suPAR, sTREM-1, etc. C5aR, etc.
“ J
Y
Brain Cardiovascular Kidney Liver Micro-
system circulation
Confusion Respiratory Oliguria/ Excretory Loss of barrier Capillary leak
distress Anuria failure function, ileus edema, DIC

Effective source control
Normalization of biomarker abnormalities
Resolution of organ dysfunction; recovery

!

Ineffective source control
Persistence of biomarker abnormalities
Multiple organ failure; death

Konrad Reinhart et al. Clin. Microbiol. Rev. 2012;25:609-634



DNA

Lipopolysaccharides . <=
sCD14
/ Lipoproteins ) _ LBP

Fimbriae
Outer membrane

protein \
/ Peptidoglycan

Defensins NOD-like

1 ,eceptor l Toll-like ~Dendritic
. receptor cells
v @ Mast cells Eplthellal cells

Complement
system Neutrophils @ / 4

Endothelial Monocytes/ , Acute phase
macrophages

cells Lymphoc:ytes protein

Tissue factor
Apoptosis

Coagulation

v

Peripheral
fectious response mmune depressior | .
Pro-inflammatory mediators. Anti-inflammatory mediators: system
- TNF - IL-10
- 1L-1 - IL-1Ra &
- NO - sSTNFR ‘Neuroendocrine
l l pathway
Inflammation Inflammation: down regulation
Moderate
v
Beneficial Deleterious effects

alarm signal |

Pathophysiology of septic shock
SsTNFR: soluble tumor necrosis factor receptor, LBP: Lipopolysaccharide binding protein
Image by Lecturio.

7/16/2025
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Proinflamatuar Antiinflamatuar
sistem sistem

Hucresel yaralanma

Hiicre onarimi

Sepsis

malign intravaskuler
inflamasyon

IEIMER

"Pathophysiology of sepsis«
https://www.uptodate.com/
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Endotip Nedir ;6_

* Endotip: MolekUller temelli, hastaligin patofizyolojik alt tipidir
» Sepsis, tek tip hastalik degildir
e Farkli immun yanit paternleri gosteren alt gruplari var

* “Gelismis sistem biyolojisi”’ve “makine 6grenmesi” yontemleri ile
benzer genetik ve immunolojik profillere gore siniflandirma
saglanabilir

(Rao et al., 2024)



https://consensus.app/papers/functional-immunophenotyping-for-precision-therapies-in-rao-mcgonagill/55eee18de8f05553b9b33e832bfd9ac0/?utm_source=chatgpt

Endotip Pratikte Yararli mi?

e Cogunlukla sendromlari yénetiyoruz: ARDS, septik sok gibi
* Aslinda bir dereceye kadar ele aliyoruz:

Kardiyojenik ve hipovolemik sok

Gram negatif ve gram pozitif sepsis

* Daha iyisini yapmaya baslayabiliriz



ARDS'nin endotiplerini belirlemekicin
latent sinif modellemesi

* Randomize kontrolli calismalardan gelen
biyolojik ve klinik verileri kullanarak

yapilmis
* |ki kohortta da gecerli, iki subfenotip

 Endotip 2: Inflamasyon derecesi ve
vazopressor ihtiyaci yuksek, dusik serum
bikarbonati

* Endotip 2'de daha yliksek mortalite ve
organ yetmezligi, sepsis prevalansi

 PEEP'e farkh yanit

7/16/2025
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Lancet Respir Med. 2014 August ; 2(8): 611-620, do1:10.1016/S2213-2600(14)70097-9

Latent Class Analysis of ARDS Subphenotypes: Analysis of Data
From Two Randomized Controlled Trials

Carolyn S. Calfee, M.D., MAS', Kevin Delucchi, PhD.Z, Polly E. Parsons, M.D.?, B. Taylor
Thompson. M.D.%5. Lorraine B. Ware. M.D.5. Michael A. Matthay. M.D."-7. and the NHLBI
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Genomic landscape of the individual host response and S JONS @
outcomes in sepsis: a prospective cohort study o

EmmaE Davenport, Katie L Burnham*, Jayachandran Radhakrishnan®, Peter Humburg, PaulaHutton, Tara C Mills, Anna Rautanen, m
Anthony C Gordon, Christopher Garrard, Adrian V S Hill, Charles ] Hinds, Julian C Knight

Summary
Background Effective targeted therapy for sepsis requires an understanding of the heterogeneity in the individual host  Lancer RespirMed 2016;

response to infection. We investigated this heterogeneity by defining interindividual variation in the transcriptome of 4:259-71
patiens~ — " Published Online

* ‘Genomic Advances in Sepsis’ (GAInS) calismasinin bir parcasi

Septik sok
endotiplerini
belirlemek icin
transkriptomik analiz

* ingiltere, 29 farkli Yogun Bakim Unitesi

e 2006-2014 yillari arasi

* Toplum koékenli pndmoni ve sepsis tanili hastalar dahil edilmmis
* [ki kohort: 270 hasta kesif kohortu, 114 hasta dogrulama kohortu

* Beyaz kiire, RNA izolasyonu

7/16/2025 29



Sepsis yanit imzalari SRS1 ve SRS2
SRS1 bagisiklik baskilanmasiyla karakterize, daha yUksek 6lim orani

7/16/2025

Discovery cohort Validation cohort
SRS group 1 SRS group 2 pvalue SRS group 1 SRS group 2 p value
(n=108) (n=157) (n=37) (n=69)
Age (years) 60-2 (15-3) 62-9 (16-6) 018 67-8 (15-0) 69-8 (14-1) 052
Male sex 60 (56%) 85 (54%) 0-92* 25 (68%) 54 (78%) 0-33~
APACHE Il score 19 (6-9) 18 (6-3) 0-24 25-1(9-3) 213 (7-9) 0-04
SOFA score 7-9 (4-0) 5-4(3-2) 2-1x107 8-6 (4-9) 67 (3-6) 0-033
Arterial pressure (lowest mm Hg) 635 (10-5) 70-1(13-6) 1-8x10* 63-1(12-2) 68-6 (10-7) 0-03
Mechanical ventilation 82 (76%) 109 (69%) 0-31* 30 (81%) $2 (75%) 0-67~
Vasopressors/inotropes 0-001* 0-07*
No dose 50 (46%) 108 (69%) 18 (49%) 42 (613)
Low dose 1 (19%) 0 o 1 (<1%)
Medium dose 17 (16%6) 10 (6%) 2 (5%) 10 (14%)
High dose 40 (37 %) 39 (25%) 17 (463%) 16 (23%)
Bicarbonate (mmol/L) 23(15-9) 27-6(5-6) 6-9x10° 215 (6-4) 25-4 (67) 0-005
Renal replacement therapy 17 (16%) 14 (9%) 013~ 10 (27 %) 6 (9%) 0-03~
Proportion of leucocytes
Polynucleocytes 0-89 (0-07) 0-82 (0-09) 9-6x10" 0-88 (0-12) 0-83 (0-10) 0-03
Lymphogytes 0-06 (0-05) 0-11 (0-07) 7-2x10™ 0-06 (0-06) 0-10 (0-06) 0-004
Mononucleocytes 0-05 (0-04) 0-08 (0-05) 1-5x10° 0-06 (0-09) 0-07 (0-06) 036
Platelets (x10* cells per mL) 182-8 (91.5) 246-8 (119-4) 1-4x10° 1811 (98-7) 224-0 (105-8) 0-04
infection
Gram-positive bacteria 24 (22%) 23 (15%) 0-16* 7 (19%) 6 (9%) 0-22*
Gram-negative bacteria 12 (11%) 13 (8%) 0-58~ 6 (16%) 4 (6%) 0-16*
Viral 8 (7%) 17 (113%) 0-48~ 0 3 (4%) 0.50*
Mortality
14 day 24 (22%) 0-0057 2 (59%) 20 (299%) 0-00071
28 day 29 (27%) 27 (17%) 0-0377 24 (65%) 28 (41%) 0-0031
6 month 38 (26%) 39 (25%) 0-0321 25 (68%) 31 (45%) 0-0047
Data are n (%) or mean (SD) unless otherwise specified-ARA & e-PhysSiology and Chronic Health Evaluation I1. SO aflure Assessment (score on
day of sampling). Statistical analysis t test unless otherwise spec:ﬁecL X test. tLog-rank test. SRS—sepsis response signature.
Table 2: Charactreristics of parients Included In the discovery and validarion coharrs by SRS groups

30



SRS1'li hastalarda

e HLA sinif Il genleri ve T hiicresi aktivasyonunda
rol oynayan ¢cogu gende down reglilasyon

* CD247 (T hiucresi Ag reseptor kompleksindeki ana
sinyal iletim elemani )

* T hicresi tikenmesinin diger gen imzalari

* Gen agi analizi ayrica hipoksik yanit, = NF-kB,
apopitoz ve histonlarla iliskili farklihklar gdsterdi

* SRS grup Uyeligini 6ngoren yedi gen belirlendi
DYRK2, CCNB1IP1, TDRD9, ZAP70, ARL14EP,
MDC1 ve ADGRE3

M clan |




Articles

G232 patientswith sepsis in MARS, Netherlands

Classification of patients with sepsis according to blood
genomic endotype: a prospective cohort study

Hrerndor na Loonske A y M Zwienferman Maryss A Wiswel, Emms ot Kati

TE Jurk e Movsy Off | Crernee M Borten, Chordes [ Minds, Mevtor N 'Wor dign C Knight, T lev Pl om behal of the

MAR

Summary

Background Host responses during sepsis are highly heterogeneous, which hampers the identification of patients 2
high risk of mortality and thels selection for targeted therapies, In this study, we aimed to identify blalogically relevam
moleculsr endotypes in patients with sepsis

7/16/2025
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Ptdabart (rden

M A ok oeg 30 M1 4

(Affymetrix U219 array)
Firstvalidation cohort of: Second validation cohort of: Exploratory cohort of:
o| 216 patientswith sepsis, 265 patients with CAPin 81 paediatric patientswith
i Utrecht GAINS, UK (Illumina sepsis, USA (Affymetrix
vy HT-12 version 4) U133p2)
Discovery cohort of 306 patients with sepsis,
Amsterdam
¢ y h 4 h 4
Unsupervised consensus clustering Random forest prediction of Random forest prediction of Random farest prediction of
(5000 genes) endotypes (140-gene classifier) endotypes (140-gene dassifier) endotypes (140-gene classifier)
306 patients with sepsis classified as 216 patientswith sepsis 265 patientswith CAP dassified 81 patients with paediatric
Mars1-4 endotypes classified as Mars1-4 as Mars1-4 endotypes sepsis classified as Mars1-4
endotypes endotypes
Endotype stability and quality assessment Endotype stability and quality Endotype stability and quality Endotype stability and quality
(5000 genes) assessment (140 genes) assessment (140 genes) assessment (140 genes)
»|  Association with clinical traits and outcome
39 patients with sepsis
> excluded dve to poor

h

267 patients with sepsis for gene classifier

derivation

v

Machine learning and cross-validation defines

a140-gene classifier

stability and quality of
endotype

Figure 1: Patient cohorts, samples, and analysis
CAP=community-acquired pneumonia. GAinS=Genomic Advances in Sepsis cohort. MARS=Molecular Diagnosis and Risk Stratification of Sepsis cohort.

32




7/16/2025

A
204 Kruskal Wallis test p-1-4x 10
151 .
=
g &
o« 104
g 1
&
|
Marst | Mas2 | Mas3 | Masd |
100 I Septic shock
CINoshock
4% ' p-5x 104
=
= o
5 7% 10%
= 50+
a
]
£ a0
2
2%
20
o ‘li‘ xR o o o -
Mars1 Mars2 Mars3 Marsq
Endotype
100—=—,
——_‘_\_
20 L
g 60
=
s
3 a0
Endotype
Marsl
20 —Mars2
= Mars3
——Marsd Log-rank p-0-038

0

3 Y i3 b % mw

Time since admizsion to intensive care unit (days)

Number at risk
Marsl 60 S2 50 b 44 2 2
Mars2 79 7 70 63 62 62 61
Mars3 S8 56 53 50 50 50 50
Marsd 19 18 18 18 18 18 18
Figure3: A of sepsis molecul pes in the first valid:
cohort

Number

20 KruskalWallistest p-1-3x107
[ ]
t
15+ :
& ]
: i
= 107 T
’ .
i =
Mast | Mar2 | Mas3 | Marsg
B
140 B Septic shodk
0% I Noshock
120 1 p-0004
20%
= 100
5
Z a0
z
E 60
g 20%
2 40
m 6%
] o
o T T
Mars1 Mars2 Mars3 Mars4
Endotypa
C
100 =]
b S
—
o | Elame—
£ 60
z
3
A 404
Endotype
Mars1
I e MlATs 2
Mars3
—Mars4 Log-rank p-0-029
T T T T T 1
5 1w 15 n Fi 2'3 30
atridk Time: since admission to intensive care unit (days)
Mars1 35 30 I 4 4 ¥
Mars2 117 107 99 96 92 9 o
Marsl @ 95 oz a8 il B 84
Mars4 18 14 1z 12 12 n n

Figure 4: Assessment of sepsis molecular endotypes in the second validation
cohort

Dort farkli molekiler endotip

Marsl

Tum kohortlarda en ylksek 6lim orani
28 glnlik mortalite % 39

Dogal ve kazanilmis bagisiklikta ciddi
baskilanma

Genlerde belirgin azalma

Mars3

En disuk riskli

Adaptif bagisikligin daha yliksek gen
ifadesi

Endotipler demografi,klinik ve APACHE
ile tahmin edilemiyor

infeksiyon bolgesi ile iliskisiz

Sadece genetik profiller ile iliskili
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Endotiplerin gen
ekspresyon profilleri ve
biyolojik yolaklar

Her endotip, saglikl birey ile
karsilastirildiginda degisen
gen ekspresyonuna sahip
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Unsupervised analysis of transcriptomics in bacterial sepsis
across multiple datasets reveals three robust clusters

Timothy E Sweeney, MD, PhD'2"% Tej D Azad'2, Michele Donato, PhD'2, Winston A

Haynes'Z Thanneer M Perumal, PhD?, Ricardo Henao, PhD*?, Jesis F Bermejo-Martin,
MD. PhD®. Raauel Almansa. PhD®. Eduardo Tamavo. MD. PhD®. Judith A Howrvlak. MD7.

7/16/2025

700 hasta kesif, 600 hasta dogrulama

5 farkli Glkeden 9 farkli transkriptomik
veri seti

GEO ve ArrayExpress veri tabanlari
Bakteriyel sepsis tanili hastalar dahil
Viral infeksiyonlar harig

Farkh verisetleri COmbat CO-
Normalization Using controls method
(COCONUT yontemi)ile birlestirilmis

500 genlik temel liste, 33 genlik siniflayici.
%83 dogruluk ile kiimeler yeniden
tanimlanmis
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Endotipler

Inflamasyon agirhikh:

Dogal bagisikligin yogun aktivasyonu

Hastalik daha siddetli, yliksek mortaliteye sahip
Proinflamatuar yollar (IL-1, komplemen sistemi) baskin
Adaptif:

T hiicresi fonksiyonlarinin baskin

Daha az siddetli, sok ve organ yetmezligi diisiik
Daha diisiik mortaliteye sahip

Koagulopatik:

Pihtilasma ve trombosit ile 1lgili gen yollar1 baskin
En yasl hasta profili

DIC ile iligkili

Mortalite yiksek



Kimeler molekuler duzeyde tekrar tretilebilir

33 genlik siniflayici guvenilir

Panel A:
Gen ekspresyon korelasyonlari (is1 haritasi)
Her bir kiime icin 500 gen ekspresyon profili

Inflamatuar baskin ve adaptif kiimeler
yuksek korelasyon

Koaglilopatik korelasyon var, daha dusuk
Panel B:

Biyolojik yollarin ( Gene Ontology) kiime ici
tutarlihig

Her kiime 6zgln biyolojik islevleri yansitiyor

7/16/2025
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266 Acil Servis, 82 Yogun Bakim (COLOBILI
calismasi), 44 saglikli kontrol

5 hastane, Kanada, Kolombiya, Hollanda,
Avustralya

RNA tabanl gen ekspresyon analizi
Makina 6grenmesi

SOFA skorlarina gore hastalar yiksek, orta ve
dusuk siddet gruplarina aynildi

7/16/2025

eBioMedicine 2022.75:
103776

Published online 10 Jan
uary 2022

Articles I

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

=
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Notrofilik-Baskilayici:
* Notrofil aktivasyonu

* Bagisiklik sisteminin genel olarak
baskilanmasi

* Yuksek mortalite orani ile iliskili

* Deksametazon gibi immunomodulator
ajanlara duyarlihik gosterebilir

Inflamatuvar:
Asiri inflamatuar sitokin Gretimi vardir

Doku hasari ve organ yetmezligi riski
yuksektir

Interferon:
IFN-a, B, y yollari aktive olmustur

Ozellikle viral sepsis olgularinda gérilir

Adaptif:
T ve B hucrelerin etkin
Adaptif bagisiklik baskin

Dogal Bagisiklik Baskin:

Interlokin sinyalleri ve dogal bagisiklik 6n
plandadir

Daha iyi prognozla iliskilidir



Endotipler, siddet ve prognhozu belirlemede
klasik kriterlerden daha duyarhdir

sepsis patients
T’H"H‘T'I‘T’N'I‘TT’H"H"H‘TI‘W’H‘T‘I"H‘T
G natures /clusterin
— l 0 )
Endotypes with distinct networks/mechanisms and severity/prognosis
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Persona herapies targeting endotype og
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I Tan
Comment

Endotip siniflandirmasi
erken donemde riskli hastalarin
belirlenmesini kolaylastirir

Sepsis endotypes: The early bird still gets the worm )
Cwaa s
Jack Varon and Rebecca M. Baron* —
Division of Pulmonary and Critical Care Medicine, Brigham and Women's Hospital and Harvard Medical Schood, 75 Francis
Street, Boston, MA 02115, United States
Despite decades of research, therapy for sepsis remains  stays, highest sequential organ failure assessment (SOFA)  8ioMedicine 2022:76: Te d a V I

limited to supportive re, induding early identification  scores, and had worst overall survival. Conversely, the "m”w =
and intervention directed towards elimination of the physi- ~ ADA pathway was associated with a more benign course., ?wb"'ﬁ; i

cal focus of infection (commonly referred 10 as source con-  These endotypes were also observed in the ICU subjects, & idoLora1L10T6A h b d 1
trol), and appropriate antibiotics, While advances have  with the exception of the more benign ADA endotype l.f;::,f,:;:m : H e r a Sta g r u u ay n I te aV I ye
been made with respect to sepsis prevention, early recogni- — which was not idcnﬁ&dmdwlcu. ya n It Ve rm ez

— Bireysellestirilmis
tedavi yaklasimi
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Balch et al. Critical Care (2023 27:292 Critical Care
https://doi.org/10.1186/513054-023-04571-x

Defining critical iliness using immunological
endotypes in patients with and without sepsis:
a cohort study

Jeremy A. Balch'', Uan-| Chen?', Oliver Liesenfeld?, Petr Starostik’, Tyler J. Loftus', Philip A. Efron’,
Scott C. Brakenridge', Timothy E. Sweeney” and Lyle L. Moldawer'”

Sepsis hastalarinin yogun bakim sirecinde
bagisikhik profillerinin degisebilecegi
gosterilmistir

Endotip degisimi gorlilen hasta : % 57.5
Hastalarin immunolojik profili sabit degil

Tedavi yaklasiminda bu dinamik durum goz
onitinde bulundurulmal

7/16/2025

A.  Endotype Changes in Septic Patients (Group 1)

40

10

Day 0 Day 1 Day 2 Day4 Day7  Oulcome al Discharge

B, Endotype Changes in Non-septic Patients (Group 2)

Day ¢ Day 2 Day 4 Day 7 Day 10 Outcoms at Discharge
Ag.2 Aluvial Plots of Immunalogical Endatypes as they Change Over Time in Septic Patients (Groun 1) and Noorseptic Patients (Group 7).
NMeasurements for both the wemic (n= 52, Groap 1) and nonrseptic patients (1« 145, Group 2) wer obtaned only from the sscond cobart (INF-06).
7a% of patients changed endotypes dunng thelt hospitakzation, 19% rernamed adap 15% infl pathic, and 3.5% coagulcpathi
“Switched” = defined a1 those that transitianed Into sepss
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2024;109: 105414
Published Online 23

Yeni bir endotip s

October 2024
| s |
*14 farkh kohortta (Yunanistan, Almanya, 105414
Italya) 5503 sepsis hastasi dahil
eHastalar 2:1 oranind a, Interferon-gamma driven elevation of CXCL9: a new sepsis n_

. v endotype independently associated with mortali
kesif ve dogrulama 5 typ 235 e =
*|[FN-y driven sepsis — IDS

*IFN-y, CXCL9, IP-10, ferritin, sCD163

16.07.2025 43



Sonuc »

* Sepsis heterojen bir sendrom

* Klinik seyri 6ngdrmek zor

* Endotipler riskli hasta grubunun belirlenmesini kolaylastirabilir
* Tedaviyi bireysellestirmek icin umut vadediyor

 Klinik pratikte kullanilmasi icin hizli testler ve karar destek
sistemlerinin gelistirilmesi gerekli

(Zhang, 2018).


https://consensus.app/papers/modelbased-decision-support-for-sepsis-endotypes-zhang/ee033d2c9450556d916bf695c1d331bc/?utm_source=chatgpt

“ Gergek gug,
kontrol etmek degi
anlamaktir.”

— Ursula K. Le Guin
Yerdeniz Biiyiictisti
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URSULA K. LE GUIN

Yerdeniz
L Buyucusu

Tesekkur ederim...
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