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PLAN

m Sepsis tanimlari ve skorlamalar

m Geleneksel tani yontemleri
Mikrobiyolojik Kulturler
Ag testleri vb

m Yeni jenerasyon tani yontemleri
Molekdiler Testler
Bakim noktasi (point of care - POC) testleri
Biyobelirtecler
Mikroakiskan Sistemler
Nanoteknoloji
Yapay Zeka- Makine Ogrenmesi
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SEPSIS - TANIM

m Enfeksiyona kargi kontrolsuz immun yanitin neden oldugu
yasami tehdit eden organ disfonksiyonu

m “Society of Critical Care Medicine (SCCM)” ve “European Society of
Intensive Care Medicine (ESICM)” tanimlari, enfeksiyonun
tanimlanmasina yonelik spesifik kriterleri kapsamli bir gsekilde
icermediqginden sepsis igin tanisal degil

m Klinisyenler, SCCM/ESICM tanimlarinin oybirligiyle kabul
edilmediginin farkinda olmalidir.

Orn: Medicare ve Medicaid Servisleri Merkezi, SIRS, sepsis ve siddetli
sepsisin onceki tanimini desteklemeye devam etmektedir.
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SEPSIS - MORTALITE

258,000

~“Americans die
from Sepsis each year

the, Equal" ©pportunity
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in the U.S. every year
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FIGURE 1: Sepsis: the silent killer.

Cureus. 2021 Apr 2;13(4):e144309.
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SEPSIS - MORTALITE SEPStS

KILLS

m Hastane mortalitesi: %20-70

m |k 1 saat icinde etkin tedaviye baslanirsa sagkalim: %80

m Her bir saatlik gecikme icin mortalite ~%10 artar !
5

m Septik sok - kaba mortalite: % 47

Kumar A. Critical Care Med 2006: 34:1589-96.
Angus DC. Critical Care Med 2001. 29(7):1303-10.
Angus DC. JAMA,2010. 304(16): 1883-4.



199 1 Olasi / kanitlanmis | Sepsis / agir sepsis+ yeterli
_ enfeksiyon + sivi destegine ragmen
SepSIS ) 1 SIRS 22 hipotansiyon
200 1 Olasi / kanitlanmis | Sepsis / agir sepsis+ yeterli
_ enfeksiyon + sivi destegine ragmen
SepSIS ) 2 SIRS 22 hipotansiyon
Olasi / Sepsis + sivi tedavisine
2016 kanitlanmis yanitsiz hipotansiyon:
- - Laktat >2 mmol/L
+
Seps | S B 3 enfek5|yon Ortalama arteryel basinci
SOFA =22 (MAP) = 65 mmHg icin
vazopressor




SIRS Etiyolojisl

= Miyokard enfarktusu

= Pankreatit

= Konvdulsiyon

= [lag bagimhhig

= Cerrahiigslemler

= Toksik epidermal nekroz
* Transfuzyon reaksiyonlari
= Ust GIS kanamasi

=  Vaskulit

= Hematolojik malignite

» Barsak perforasyonu

Akut mezenter iskemisi
Adrenal yetmezligi
Otoimmun bozukluklar
Yaniklar

Kimyasal aspirasyon
Siroz

Kutan0z vaskiulitler
Dehidrasyon

llac reaksiyonlari
Eritema multiforme
Hemorajik sok



Surviving Sepsis Campaign

International Guidelines for Management of
Severe Sepsis and Septic Shock: 2012

Genel parametreler ((‘))

Inflamatuvar parametreler SEPSIS

Hemodinamik parametreler ..
P Tanisal degil

Organ disfonksiyonu parametreleri EElshonl

saptamaz !

Doku perflizyon parametreleri

Society of Critical Care Medicine (SCCM)

European Society of Intensive Care Medicine (ESICM)

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.



Genel degisiklikler:

(m

\l

Ates (> 38,30°0C) )
Hipotermi (< 36°C)

Tasikardi (> 90/dk)

Takipne (>20/dk) )

Biling durumda degisiklik

Belirgin odem veya pozitif sivi dengesi ( >20 ml/kg, 24 saatten

fazla)

Diyabet olmaksizin hiperglisemi (plazma glukoz >140 mg/dl)

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.



Inflamatuvar degisiklikler :

m Lokositoz (> 12,000 /mm?)

m Lokopeni (<4,000 /mm3)

" Normal beyaz kure sayisi, >%10’dan fazla immatur foer

m Plazma C-reaktif protein (CRP) : NUS > 2 SD
m Plazma prokalsitonin (PCT) dlizeyi: NUS > 2 SD

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.



2012 - Sepsis tanisinda parametreler

Hemodinamik degisiklikler:

m Arteriyel hipotansiyon
1 sistolik KB<90 mmHg;
1 ortalama arteriyal basing <70 mmHg ya da
1 sistolik kan basincinda >40 mmHg degisiklik

m Mikst venoz oksijen saturasyonunda artig (>%70)

m Kardiyak endekste artis (>3.5 litre/dk/viicut ylizey m?)

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.



2012 - Sepsis tanisinda parametreler

Organ disfonksiyonu degiskenleri:

m Arteriyel hipoksemi (PaO,/FiO, <300)

Akut oliguri (yeterli sivi replasmanina ragmen en az 2 saat siire ile
idrar ¢ikisi <0,5 ml/kg/saat ya da 45 mi/s)

Kreatinin artisi (>0,5 mg/dl)

Koagulasyon anormallikleri (INR>1,5 veya aPTT>60 sn)
Paralitik ileus (barsak sesinin olmayisi)

Trombositopeni (trombosit <100,000 /pl)
Hiperbilirubinemi (plazma total bilirubin diizeyi >4 mg/dI)

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.



2012 - Sepsis tanisinda parametreler

Doku perfuzyon degiskenleri:

m Hiperlaktatemi (laktat >1 mmol/L),

1 Hucresel disfonksiyon

1 Yetersiz oksijen solunumu
1 Bozulmus aerobik solunum
1 Hizlanmig aerobik glikoliz
1 Azalmis hepatik klirens

m Bozulmus kapiller dolum veya beneklenme

Dellinger RP, et al. Intensive Care Med 2013; 39(2): 165-228
Crit Care Med 2013; 41(2): 580- 637.
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2016 — SEPSIS ve SEPTIK SOK

Special Communication | CARING FOR THE CRITICALLY ILL PATIENT
The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Mervyn Singer., MD, FRCP; Clifford S. Deutschman, MD, MS; Christopher Warren Seymour, MD, MSc; Manu Shankar-Hari, MSc, MD, FFICM:
Dijillali Annane, MD, PhD; Michael Bauer, MD; Rinaldo Bellomo, MD; Gordon R. Bernard, MD; Jean-Daniel Chiche, MD, PhD;

Craig M. Coopersmith, MD; Richard 5. Hotchkiss, MD; Mitchell M. Levy, MD; John C. Marshall, MD; Greg S. Martin, MD, MSc;

Steven M. Opal, MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louis Vincent, MD, PhD; Derek C. Angus, MD, MPH

Research

Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Assessment of Clinical Criteria for Sepsis
For the Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Christopher W. Seymour, MD, MSc; Vincent X. Liu, MD, MSc; Theodore J. Iwashyna, MD, PhD; Frank M. Brunkhorst, MD; Thomas D. Rea, MD, MPH;
Andreé Scherag, PhD; Gordon Rubenfeld, MD, MSc; Jeremy M. Kahn, MD, MSc; Manu Shankar-Hari, MD, MSc; Mervyn Singer, MD, FRCP;
Clifford S. Deutschman, MD, MS; Gabriel J. Escobar, MD; Derek C. Angus, MD, MPH




=
Sepsisin erken tanisi
“Erken sepsis”in belirlenmesi

Enfeksiyon ve bakteriyemi - - — Sepsis !

Erken sepsis ??? En sik skorlamalar: qSOFA, NEWS
Sepsis oldugundan suphelenilenlerin izlenmesi 6nemii
Farkindalik: egitim kampanyalari

Degerlendirmeyi hizlandirmak i¢in uyari sistemileri :

Hastalarin inflamasyonunu sepsisli olarak yanhs
siniflandirabilir.

Daha yuksek oranda antibiyotik kullanimi
Daha yuksek Clostridioides difficile enfeksiyonu
30 gunlik mortaliteyi etkilemiyor.

Seetharaman S, et al. Am J Med. 2019;132(7):862. ‘




Special Commun ication | CARING FOR THE CRITICALLY ILL PATIENT
The Third International Consensus Definitions
for Sepsis and Septic Shock (Sepsis-3)

Mervyn Singer, MD, FRCP; Clifford S. Deutschman, MD, MS;: Christopher Warren Seymour, MDD, MSc: Manu Shankar-Hari, MSc, MD, FFICM;
Djillali Annane, MD, PhD; Michael Bauer, MD; Rinaldo Bellomo, MD; Gordon R. Bernard, MD; Jean-Daniel Chiche, MD, PhD;

Craig M. Coopersmith, MD; Richard S. Hotchkiss, MD; Mitchell M. Lewvy, MD; John C. Marshall, MD; Greg S. Martin, MD, MSc;
Steven M. Opal, MD; Gordon D. Rubenfeld, MD, MS; Tom van der Poll, MD, PhD; Jean-Louis Vincent, MD, PhD; Derek C. Angus, MD, MPH

Quick SOFA (gSOFA)

B >Olum riskini dogru bir sekilde teshis etme
veya tahmin etme yeteneqi ile ilgili celiskili veriler

»SIRS veya NEWS gibi diger mortalite
belirleyicileri ile karsilagtirmali performansini
acliklayan veriler de celigkili

m22+ > sepsise bagli kotu sonlanim




SOFA Skoru

Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score®

Score
System 0 1 2 3 4
Respiration N\
Pao,/Fio,, mmHg =400 (53.3) <400 (53.3) <300 (40) <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platelets, x10°/pL =150 <150 <100 <50 <20
Liver
Bilirubin, mg/dL <1.2 (20) 1.2-1.9 (20-32) 2.0-5.9 (33-101) 6.0-11.9 (102-204) >12.0 (204)
(umol/L)
Cardiovascular MAP =70 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine >15 or
dobutamine (any dose)®  or epinephrine 0.1 epinephrine >0.1
or norepinephrine <0.1®  or norepinephrine >0.1°
Central nervous system
Glasgow Coma Scale 15 13-14 10-12 6-9 <6
score
Renal
Creatinine, mg/dL <1.2 (110) 1.2-1.9 (110-170) 2.0-3.4 (171-299) 3.5-4.9 (300-440) >5.0 (440)
(pmol/L)
Urine output, mL/d <500 <200

Abbreviations: Fio,, fraction of inspired oxygen; MAP, mean arterial pressure;
Pao,, partial pressure of oxygen.

3 Adapted from Vincent et al.#’

A

P Catecholamine doses are given as pg/kg/min for at least 1 hour.

© Glasgow Coma Scale scores range from 3-15; higher score indicates better
neurological function.




Sartelli et al. World Journal of Emergency Surgery (2018) 13:6
DOl 10.1186/s513017-018-0165-6 World Journal of

Emergency Surgery

REVIEW Open Access

Raising concerns about the Sepsis-3 Q) oo
definitions

Massimo Sartelli'”, Yoram Kluger?, Luca Ansaloni?, Timothy C. Hardcastle®™”>, Jordi Rella”, Richard R. Watkins®”,

Matteo Bassetti®, Eleni Giamarellou®, Federico Coccolini®, Fikri M. Abu-Fidan'®, Abdulrashid K. Adesunkanmi'’,

Goran Augustin'?, Gian L. Baiocchi'?, Miklosh Bala'?, Oussema Baraket'®, Marcelo A. Beltran'®, Asri Che Jusoh'”,

m SOFA = 2'ye gore organ yetmezligi tanimi YBU'de dogru ve glivenli
olabilir.

m SOFA skoru kuresel olarak erigilebilir degil, acil servis veya servis
uzmanlari tarafindan iyi bilinmez

Uygulanabilirligi YBU disinda karmasiktir.
dSOFA, risk siniflandirmasi igin bir aractir.
SIRS, acil servisde bir tarama araci olarak hala yardimci olacaktir.

Sepsis 3 tanimlari, enfeksiyondan sepsise geciste olan ve SOFA puani
2 veya daha fazla olan hastalari sepsis kavraminin diginda tutar.

m Sepsisli hastalari erken belirlemek icin, SIRS'nin duyarlihigindan ve
gdSOFA'nIn ozgullugunden yararlanarak ikisinin birlikte kullanimi?
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National Early Warning Score (NEWS)

PHYSIOLOGICAL
PARAMETERS

Respiration Rale

Oxygen
Salurations

Any Supplamental
Oxygen

Temperature

Systolic BP

Hean Rate

Level of
Consciousnass

9-11 12-20
94 - 95 296
No
35.1-3560 | 36.1-380
101-110 | 111-219
| 41-50 | 51-90
A
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Chart 2: NEWS thresholds and triggers

NEW score Clinical risk Response
Aggregate score 0=4 Low Ward-based response
Red score ' .
Score of 3 in any individual parameter Low-medium Urgent ward-based response
Aggregate score 5-6

* Resporese by a clinicion of team with competence in the ausessment and treatment of acutely # patients and in recogrising when the
0N of €00 10 0 Icol Core 10am 1S Cppeopite

**The tesponde toam must also inchude staff weth crticol core shils, iIncuding away management.
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Modified Early Warning Score (MEWS)

. Respiratory rate | | <9 | . 9-14 | 15-20 | 21-30 | >30

~ Saturation rate (with therapy) <90 | | | | |

Heart frequency | | <40 | 40-50 | 51-100 | 101-110 | 111-130 | >130

| Systolic blood pressure <70 70-80 81-100 | 101-200

Temperature | | <351 | 351-365 | 365-375 | >375 | |
Consoousness | | | A | v | P | U

: Urine production < 75mLin the last 4 hours

- Nurse being worried | 1 point

: A= Alert V = Response to verbal stimulation P = Response to painful stimulation U = Unresponsive

RIT protocol

1. Determine MEWS - MEWS 2 3 contact clinician on duty

Clinician on duty assess patient < 30 min and draft a plan for treatment

Effect of treatment is analyzed < 60 min

If no effect of treatment - clinician on duty contacts RIT = rapid intervention team (RIT)
If not compled with 2,3,4 - dinican on duty or nurse contacts RIT

Document aberrant parameters in the patient’ charts

gl Bl Pl B o R



EClinicalMedicine 42 (2021) 101184

Contents lists available at ScienceDirect

EClinicalMedicine

journal homepage: https:/wwwv.journals.elsevier.com/eclinicalmedicine

Research paper

A comparison of different scores for diagnosis and mortality prediction of
adults with sepsis in Low-and-Middle-Income Countries: a systematic
review and meta-analysis

Bayode R Adegbite, MD™", Jean R Edoa, MD*"“, Wilfrid F Ndzebe Ndoumba, MD?,

Lia B Dimessa Mbadinga, MD?, Ghyslain Mombo-Ngoma, PhD*““, Shevin T Jacob, MD*",
Jamie Rylance, PhD®¢, Prof. Thomas Hianscheid, PhD", Prof. Ayola A Adegnika, PhD"",
Prof. Martin P Grobusch, FRCP™”-<:k*

m Sepsis icin klinik skorlamalar gelir dlzeyi yuksek Ulkelerde
geligtiriimis ve uygulanmistir.

m Gelir duzeyi orta ve dusuk ulkelerde (18 Mayis 2021) :

SIRS 2 Kombine ya da
gSOFA ? ardisik kullanim

MEWS ? 727
Universal Vital Assessment (UVA) (validasyon gerekli)

m Havuzlanmis analizde onemli heterojenite

m Bireysel puan performanslari: “zayif’ ====) “kabul edilebilir’
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gSOFA

Study TP FN TN FP Sensitivity 95%-C1 Weight
Boillat-Blanco et al 2018 19 13 429 S8 —_— 0-S9 [0-41: 0 76] 4 4%
Huson et al 2017 76 320 240 112 = 3 0-72 [0-62; 0-80) 4-8%
Husson et al 2017 13 2 238 78 —+—i— 0-87 [0-60; 0-93] 3-0%
Khwannimit et al 2018 1027 18 2S1 10Ss Ea 098 [0-97; 0-99] 2-7%
Kristina E.et al 2018 399 244 3820 1755 o-62 [0-S8; 0-68) 5-0%
Luo et al 2019 29 3 260 117 P 0-91 [0-75S; 0-98] 3-5%
Moore et al 2017 686 280 2718 1889 ==] o071 [0 68; 0 743 5 0%
Muhammad et al [a] 2013 191 17 111 20 0-92 [0-87: 0-95) 4-7%
Muhammad et al [b] 2018 232 10 1S68 23 0-96 [0-93; 0-98] 4-5%
Raphael Kazidule et al 2020 14 30 =303 68 — 0-32 [0-19; 0-48) 2-5%
Schmedding et al 2019 6 S 144 31 ——— 0-SS [0-23; 0-83] 3-6%
Tian et al 2019 177 176 1064 298 —— B 0-S0 [0-45S; 0-5S) 4-9%
Yu et al 2019 80 118 10032 137 —— 0-24 [0-27; 0-41) 4-9%
Robert Sinto 2020 331 90 373 419 0-79 [0-74; 0-82) 4-9%
Prangsai et al2020 16 14 €39 108 - 053 [0 34;072] 4 4%
Ruangsomboon et al 2021 207 250 S804 361 0-45 [0-41; 0-S0] 5-0%
Pairattanakorn et al 2020 94 23 178 114 -» o-80 {0-72; 0-87) a-7%
Minn et al 2021 S6 19 2SS 104 —- 0-7S [0-63; 0-84) 4 6%
Toker et al 2021 79 26 25 40 e 075 [0-65; 0-83] 4-7%
Fernandes et al 2020 37 17 87 39 e 0-869 [0-S54; 0-80) 4-8%
Klinger et al 2021 29 88 479 S1 —_— 0-25 [0-17; 0-34] 4 8%
Aluisio et al 2019 70 124 470 96 e 038 [0-29; 0-43] 5-9%
Random effects model g 0-70 [0-60; 0-78] 100-0%

r T 1
02 04 06 08 1
qQSOFA Sensitivity

Heterogeneity: F=97%

B.R. Adegbite et al. / EClinicalMedicine 42 (2021) 101184



Study Specificity 95% Cl Weight

Boilat-Blanco et al 2018

Klinger et al 2021
Aduiseo et al 2019

Random sffects rmodel

Heaterogamnaity: ¥ = 099% . o !
o-2 o0o-4 0-&6 0-8 . |
QSOFA Specificity

B.R. Adegbite et al. / EClinicalMedicine 42 (2021) 101184
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SIRS

Study TP FN TN FP Sensitivity 95%-Cl Weight
Boillat-Blanco et al 2018 29 3 93 394 — 091 [0-75098  75%
Khwannimit et al 2018 1030 15 692 613 : 0-99 [0-98,0-99] 93%
Kristina E.et al 2018 377 266 3016 2559 0-59 [0-55,062] 9-8%
Luo et al 2019 31 1 116 261 -5 0-97 [0-84,1-00] 52%
Schmedding et al 2019 10 1 153 23 e 091 [0-59;100] 51%
Yu etal 2019 133 45 406 734 = 075 [068081] 96%
Robert Sinto 2020 358 63 331 461 - 0-85 [0-81;0-88) 97%
Prangsai et al2020 26 4 121 626 —- 0-87 [0-69;0-96]  7-9%
Ruangsomboon etal2021 391 66 231 934 — 0-86 [0-82;089] 97%
Pairattanakorn et al 2020 114 3 31 261 ]+ 097 [0-93;098] 7-6%
Toker et al 2021 70 32 28 69 = 069 [059;077] 95%
Fernandes et al 2020 6 8 33 93 . ] 0-85 [0-73;0-93] 88%
Random effects model ;6 0-88 [0-79; 093] 100-0%

I S 1
020406 08 1
SIRS Sensitivity

Heterogeneity: I =97%

B.R. Adegbite et al. / EClinicalMedicine 42 (2021) 101184



SIRS

Random effects model ot 0-34 [0-25; 0-44] 100-0%

—T T T 1
02 04 06 08 1
SIRS Specificity

Heterogeneity: /1~ = 999%

B.R. Adegbite et al. / EClinicalMedicine 42 (2021) 101184
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MEWS

Study TPFN TN FP Sensitivity  95%-Cl Weight
Study TPFN TN FP Sensitivity  95%-Cl Weight
Ergun et al [a] 2013 7 1 17 39 L 0-88 [0-47:1-00) 51%
Ergun et al [b] 2013 32 34 67 33 e 0-48 [0-36:0-81] 12-7%
Moore et al 2017 717 279 2655 1922 = 0-72 [0-69:0-75 13-8%
Schmedding et al 2019 7 4 127 49 == 0-64 [0-31;0-89) 87%
Wei et al 2019 89 124 4333 3N = 0-42 [0-35;0-49] 13-5%
Xie et al 2018 45 7 218 113 o 0-87 [0-74:0-94] 11-1%
Prangsai et al2020 21 9 408 339 o 070 [051;0-85 112%
Pairattanakorn etal2020 112 S 47 245 i W 0-96 [0-90;0-99] 10-6%
Kiinger et al 2021 59 58 397 133 - 0-50 [0-41:060] 13-2%
Random effects model <> 0-70 [0-57; 0-81] 100-0%
Heterogeneity: /* = 94% JLEERLEE

0-2 04 06 08 1
MEWS Sensitivity

B.R. Adegbite et al. / EClinicalMedicine 42 (2021) 101184
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MEWS
Study Specificity  95%-Cl Weight

S

Ergun et al [a] 2013 0-30 [0-19; 0-44]

10-6%

Random effects model
Heterogeneity: 1* = 09%

0-61 [0-42; 0-77] 100-0%

| 1 | 1
0-2 04 06 0-8 1
MEWS Specificity

B.R. Adegbite et al. / EClinicalMedicine 42 (2021) 101184
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Mortaliteyi ongormede skorlarin

performansi
Table 2

Pooled performance characteristics comparison of gSOFA and SIRS criteria for
predicting mortality in patients with suspected infection

Scores Sensitivity (95% CI)  Specificity (95% CI)  AUC (95% CI)

SOFA vs SIRS
gSOFA  0-72(0-58-0-82) 0-67(0-55-0-79) 0-74(0-68—0.78)
SIRS 0-88(0-79- 0.93) 0-34(0-25- 0.44) 0-56(0-40-0.76)

qSOFA  0.58(0-35-0.78) 0-78(0-62-0-88) 0.73(0-63-0-79)

MEWS  0.74(0-58-0-86) 0-55(0-35-0-74) 0.-69(0-65-0-74)
qSOFA vs UVA

qSOFA  0.50(0-17; 0-82) 0-79(0-51; 0-94) 0-69(0-53 -0-78)

UVA 0-45(0-24; 0-68) 0.92(0-82; 0.96) 0.-77(0-47 -0-87)

B.R. Adegbite et al. / EClinicalMedicine 42 (2021) 101184
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SSC REHBERI 2021 Giincellemesi

Intensive Care Med
https: fdol.ong/ 10,1007 /5001 34-021-06506-y

GUIDELINES

.. : : : : )
Surviving sepsis campaign: international ity
guidelines for management of sepsis and septic

shock 2021

Bu rehberdeki oneriler; bir hastanin klinik degiskenleri ile

klinisyenin karar verme yeteneginin yerini alamaz.

Bu kilavuzlarla en iyi uygulamayi yansitmak amaclanmistir.

Anders Perner’®, Michael Puskarich®', Jason Roberts™*=3>*3 William Schweickert>®, Maureen Seckel*”,
Jonathan Sevransky®, Charles L. Sprung®~®, Tobias Welte®, Janice Zimmerman®' and Mitchell Levy®?



-.- Screening and early treatment

Screening for patients with sepsis and septic shock

Recommendation

1. For hospitals and health systems, we recommend using a per-
formance improvement programme for sepsis, including sepsis
screening for acutely ill, high-risk patients and standard operating
procedures for treatment

Strong recommendation, moderate guality of evidence for screening

Strong recommendation, very low-quality evidence for standard operating
procedures

m SIRS Machine learning may improve
m gSOFA performance of screening !

m National Early Warning Score (NEWS)
m Modified Early Warning Score (MEWS)
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SSC 2021 REHBERI

2. We recommend against using gSOFA compared to 5IRS, NEWS, or
MEWS as a single screening tool for sepsis or septic shock

Strong recommendation, moderate-quality evidence

m JSOFA, enfeksiyona bagli organ disfonksiyonunun erken
tanimlanmasi icin dort SIRS kriterinden ikisine sahip
olmaktan daha spesifik, ancak daha az duyarhdir.

m Ne SIRS ne de qSOFA sepsis icin ideal tarama araclari
degildir.



Infection
Driagnosis of infectiomn

11. For adults with suspected sepsis or septic shock but uncondfinmmed
infection, vwe recommend contimuously re-evaluating and searching

for altermnative diagnoses and discontinuing empiric antimmicriobials if amn
alternative cause of illness is demonstrated or strongly suspected

Best Prochice statermentt

Biomarkers to start antibiotics

Recommendation

16. For adults with suspected sepsis or septic shock, we suggest against
using procalcitonin plus clinical evaluation to decide when to start
antimicrobials, as compared to clinical evaluation alone

Weak recommendation, very low guality of evidence

Biomarkers to discontinue antibiotics

31. For adults with an initial diagnosis of sepsis or septic shock and
adequate source control vwhere optimal duration of therapy is unclear,
we suggest using procalcitonin AND climical evaluation to decide
wihen to discontinue antimicrobials over clinical evaluation alone

Weak recormmernndation, low guality of evidence




Sepsis ve Septik Sok Tanisi

m Sepsis tanimlari kisith: Organ disfonksiyonu gercekten altta
yatan bir enfeksiyona ikincil mi?

Klinik
bulgular
Laboratuvar Radyolojik
Bulgular Bulgular
Mikrobiyolojik Fizyolojik

Veriler bulgular
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Ideal Sepsis Tani Testi ?

Hizli tespit (< 3 sa)

Genis-tabanli saptama (bakteri, virus, mantar)
Minimal invazif: cocukta < 1 ml, erigskinde 5-10 ml kan
Yuksek ozgulluk ve duyarlilik

Kontaminasyon varliginda polimikrobiyal saptama
llac direncini saptama

Kolay kullanim ve klinik is akisina entegrasyon
Bilinmeyen / yeni ortaya cikan patojenleri de saptama

Inflamatuvar yanitin konak kaynakli mi patojen kaynakl
mi oldugunu ayirdetme yeteneqi

Sinha M, et al.2018. Emerging technologies for molecular diagnosis of sepsis. Clin Microbiol Rev 31:e00089-
17. https://doi .org/10.1128/CMR.00089-17.
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Sepsis Tanisi

m Sepsis tanisi icin 170'den fazla biyobelirte¢ (80’i son dekatta)
Klinik tanida ¢ok azi uygulanabilir KL E
Her birinin avantajlari ve kisitliliklari var e e &

m Heterojen hasta popilasyonu
m Belirteclerin yukselme zamaninda farkliliklar
m Konvansiyonel tanisal yaklagsim:

Otomatize kan kalttrleri

« Cogunlukla laboratuvara 6zgu

Molekiler yontemler + Egitimli personel
s PCR  Sinirli bir algilama siniri
= Isothermal amplifcation methods (LOD) ve ozgulluk

» Cok basamakli, zaman alici

= Hybridization techniques e Pahall

= Microarray

Singer M. Biomarkers for sepsis—ypast, present and future. Qatar Med J. 2019;2019(2):8.
Henriguez-Camacho C, Losa J. Biomarkers for Sepsis. Biomed Res Int. 2014,2014:547818.
Pierrakos C, Vincent J-L. Sepsis biomarkers: a review. Crit Care. 2010;14(1):R15.



N izl ve duyarh
Sepsis Tanisi

m Kultarler:
Uzun zaman aliyor
Yanlis negatif (%30-40 +)
m MolekuUler teknikler:

Ozel ekipman / donanim gerektiriyor
Yuksek maliyetli

m CRP ve PCT gibi biyobelirtecler:
Normal ve patolojik durumlari ayirt etmek,
Hastalik siddetini derecelendirmek,

Tedaviyi yonlendirmek,
Terapotik yanitlari izlemek
Prognozu tahmin etmek icin ¢ok yararli araglar

m Tek bir biyobelirtec sepsisi kesin olarak ekarte etmek icin yeterli

duyarliliga ve ozgulluge sahip degil.

m Biyobelirtecler, hayvan hastalik modellerinde daha iyi performans

gostermistir.

Nano-
teknoloji

Biomedicines 2021, 9, 311
Methods Mol Biol.. 2021:2321:177-189.
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Molekuler Yontemler - Sepsis Tanisi

Hybridization Amplification

FISH PCR

Arrays Multiplex PCR

Probe hybridization Broad-range PCR
Post-amplification detection Non-nucleic acid based techniques
(R + hybridization Profeomics

(R + sequencing pectrometry

(R + MALDITOF MS Phage assays
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MALDI-TOF

m Matriks destekli lazer desorpsiyon iyonizasyon
ucus suresi kutle spektrometrisi

m Bakteri, mantar, Nocardia ve mikobakteri
turlerini kulturde uremeye baslar bagslamaz
dogru bir sekilde tanimlayabilen hizli teshis
teknolojisi

m  Antimikrobiyal direngc mekanizmalarini tespit
edemez.

m Antibiyotik duyarlilik testi (ADT) yapmak
geleneksel laboratuvar tekniklerine dayanir

Current Infectious Disease Reports (2021) 23:22
Diagn Microbiol Infect Dis. 2021 Jan;99(1):115219.



MALDI-TOF

m Etken patojenlerin tanimlanmasini ve antimikrobiyal
duyarlilik testini (ADT) hizlandirmak icin:

m Kltle spektrometrisi tespitinden 6nce PCR iceren yeni
sistemler (PCR/MS) sureyi 6-8 saate indirebilir:

Pozitiflik orani kan kulturunden yuksek (%83 vs %42)

Kan kulturlerinde guvenilir sekilde uremeyen
mikroorganizmalar (Legionella pneumophila,
Mycoplasma pneumoniae, Rickettsia, typhi, Nocardia ve
cesitli mantarlar) tespit edilebilir.

Current Infectious Disease Reports (2021) 23:22
Diagn Microbiol Infect Dis. 2021 Jan;99(1):115219.



MALDI-TOF

m Hizli tanimlama icin multipleks PCR gibi ileri teknolojilere
ragmen,

Geleneksel ADT’ne gereksinim
Klinisyen hekimin tedavi inisiyatifine intiyac

m Hizli fenotipik ADT ancak son zamanlarda kullanilabilir
nale gelmistir

Hizla gelisen daha yeni teknolojiler: direncin genotipik
oelirleyicilerinin hizli tespiti ?...

Current Infectious Disease Reports (2021) 23:22
Diagn Microbiol Infect Dis. 2021 Jan;99(1):115219.



PCR

m PCR uygun maliyeti, basitligi ve yuksek duyarhligi nedeniyle
virusleri tespit etmek icin sik kullanilan yontem

m Reverse transcriptase-PCR (RT-PCR): RNA virusleri icin

Kontaminasyon riski Yiuksek
Onceki bir hastaliktan canli olmayan virUslerin parcalari gi;:{ﬁ:”k
tespit etme yeteneqi orani !

m RT-gPCR (Gercek zaman kantitatif polimeraz zincir reaksiyonu)
Virus tespiti icin altin standart

Amplifikasyon asamasinda floresan yayilimini olgerek dizilerin
kantifikasyonunu saglar.

Duyarliklik yuksek, algilama siniri dusuk

Current Infectious Disease Reports (2021) 23:22
Diagn Microbiol Infect Dis. 2021 Jan;99(1):115219.
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Bakim noktasi (point of care - POC) testleri:

dof 28 ‘ Wl L EY .-: y WIRE: ASHLEY anp HASSAN
TABLE 2 Notable available POCC products for sepsis biomarker detection
Device Detection mechanism Biomarker measuring Biofluid volume Assay time
I-STAT 1 Wireless Electrochemical Small molecules 17-95 1l 2-10 min
LABGEO™" [mmunoassay Proteins 500 pl 20 min
LiDia® PCR Pathogens 10 ml 3-4h
Moxi GO™ I Coulter/flow cytometry Cell receptors/cell counts 60 pl <1 min
T2Dx" PCR Pathogens 4ml 3-5h
Wolf® Cell Sorter FACS Cell receptors/cell counts 0.15=5 ml 1h

Abbreviations: FACS, fluorescence activated cell sorting; PCR, polymerase-chain reaction; POCC, point-of-critical-care.

WIREs Nanomed Nanobiotechnol. 2021:e1701.
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Molekuler Tani - Tam kandan patojen

Izolasyonu

Emerging Technologies for Diagnosis of Sepsis 16 bakteri, 5 _
Candida, 345 bakter, 37 bakteri
780 bakteri ve Candida A.fumigatus 13 mantar
IRIDICA SeptiFast SeptiTest U-dHRM
Lysis Lysis Human DNA lysis and Lysis

Step 1:
Sample prep

Step 2:
PCR

Step 3:
Species
identification

Ideal total time
and batch size

4

degradation

Nucleic acid purification

Nucleic acid extraction

Pathogenic lysis and
nucleic acid extraction

Nucleic acid extraction

A4

¥

A4

¥

Multiplex

Multiplex target

broad-range PCR S?ne-i:'t:'s ::;at)':g:‘zggg:/ . Untiv:e;ssal Pg': s Universal PCR
Target: 16S and 23S Arget oy .
grRN A genes Target: ITS regions between rRNA genes Braetdo s o gates
the 16S and 23S
Purification Purification

A4

Mass spectrometry

High resolution melt

4

Digital high
resolution melt

Sequencing

6 hours
6 samples per run

6 hours
8 samples per run

8-10 hours
12 samples per run

4 hours

1 sample per run

FIG 1 Workflow for the analysis of a single whole-blood specimen for pathogen identification. Even though U-dHRM shows
promise as the fastest technology, it could benefit from parallelizing for multiple loads in the future.

'.V

diagnosis of sepsis. Clin Microbiol Rev 31:e000

LUPE VIaCK olen

» AW el a \/ ralev

89-17. https://doi .org/10.1128/CMR.00089-17.
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Gen ekspresyonu- “Sepsis signature”

Emerging Technologies for Diagnosis of Sepsis AUROC:

Sepsis MetaScore: 0.80
SeptiCyte Lab: 0.68

=== In process
Critical period === Results timeframe
[ Presence/absence

IRIDICA =## Further optimization
could improve time

SeptiFast

SeptiTest
U-dHRM
IC3DI

SeptiCyte

Blood culture e

I I
12 96 120

Time (hours)

FIG 4 Timeline of sepsis technologies and where they fall compared to the gold standard of blood culture and the 1- to 3-h
critical time for affecting clinical decision-making. SeptiCyte and U-dHRM may be further optimized to provide results in a
shorter time frame.

inha M, Jupe J, Mack H, Coleman TP, Lawrence SM, Fraley SI. 2018. Emerging technologies for molecular
diagnosis of sepsis. Clin Microbiol Rev 31:e00089-17. https://doi .org/10.1128/CMR.00089-17.
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CRITICAL REVIEW

View Article Online

View Journal | View lssue

‘.) Check for updates ‘

Cite this: Analyst, 2021, 146, 2110

"Cok az
miktarda ornek
ve reaktif

*Hizli ve dogru
tani

=Dusuk maliyet
=Portabl

=Kolay kulanim

Microfluidics for sepsis early diagnosis and
prognosis: a review of recent methods

Ye Zhang, Yun Zhou, Yijia Yang and Dimitri Pappas@*
lood culture

——mmidentification and susceptibility testingmm—

Fig. 1 Timeline for the diagnosis of bloodstream infections: conv

> MALDI-TOF K an
e Molecular POCT . R
MALDI-TOF identification + kualttru
- molecular POCT
Multiplex PCR + hybridisation
- — G
or microarray
<  PCR + mass spectometry
e T T T T 7~ T T T >
(b)
. Multiplex PCR +
hybridisation or microarray Tam k an
<l PCR + mass spectometry . o=
o érnegi
spectrum PCR
y”’ L L] L A ”’l T T T ’
oh2h 4h 6h 8h 10h T 22h  +4h +6h Time

Detection of pathogen in blood culture

al (marked in blue) and @88l (marked in red) technologies available for the

diagnosis of bloodstream pathogens. Case |: positive blood cultures (a)ﬂ case II: whole blood (b). The blue vertical line represents the time durlng
which blood cultures became positive. Diamond signs represent theoretical times required for the detection of pathogens with each technology.*?

Analyst, 2021, 146, 2110-2125
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Insult

!

Trigger

Sensors and
effector cells

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

PAMPs DAMPs
LPS, LTA, lipoproteins, peptidoglycans, bacterial DNA, etc. HMGB-1, heat-shock protein, DNA, uric acid, etc.
“
Y
Complex protein systems Vascular and tissue cells Blood and lymphatic cells
3, ©
2.0
o
o OO
oV ©o !
Complement Coagulation Endothelial Epithelial Adipose Granulocytes Macrophages/ Lymphocytes
system system cells cells tissue monocytes (T-cells, B-cells)

aPPT,
PT

Endothelial
stress response:

Acute phase
reactants:

Cytokines/ chemokines

Cell surface

Mediators and
biomarkers

Soluble receptors:
IL-6,I1L-8,1L-4,IL-10
MIF, HMGB1, sTNF,
suPAR, sTREM-1, etc.

markers:
mHLA DR,
CcD64,CD4s,
C5aR, etc.

AT ELAM-1,
Protein C ICAM-1,
etc. Selectins,

CRP, LBP,
PCT, etc.

Cardiovascular

Kidney Liver Gut Micro-
system circulation
Impacton
organ function
Confusion Respiratory Oliguria/ Excretory Loss of barrier Capillary leak
distress Anuria failure function, ileus edema, DIC

!

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

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

Outcome

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

Sistematik Derleme ve Meta-Analiz (2021)

m CRP’den daha guvenilir

m Sepsis ve klinik seyrini saptamada umut verici sonuclar

m Tum calismalarda baslangi¢c PCT seviyeleri ile sepsis mortalitesi
saptama arasinda pozitif korelasyon

m 6 calismada PCT yararli: %82 duyarlilik ve %80 6zgulluk

28.GuUn mortalite 6ngorusu 0.82 0.83
Duyarhhk %81 %75
Ozgulluk %82 % 80

Malik M, et al. Usefulness of PCT in Diagnosing Sepsis and Predicting Fatal Outcomes in Patients Admitted to ICU.
Cureus. 2021 Apr 2;13(4):e14439.
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PCT

Sistematik Derleme ve Meta-Analiz (2021)

m 4 calisma: sepsisde agirligi saptamada PCT rolu?

m YBU’ne kabul edilen hastalarda: erken ve rutin serum PCT
Olcumlerti;

Sepsisin erken teshisi

Yogun tedaviden daha fazla fayda gorebilecek hastalari
belirleme

Sagkalimi iyilestirir.

m Ancak PCT gudumlu karar vermenin klinik sonuclar tzerindeki
etkisini degerlendirmek igin;
Prospektif, randomize kontrolll, cok merkezli, acik etiketli daha
fazla calismaya ihtiyag var.
Cureus. 2021 Apr 2;13(4):e14439.
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m Proteomik tabanl kutle spektrometrisindeki gelismeler,
doku veya biyolojik sivilar gibi farkli numunelerde bu tur
biyobelirteclerin tespitini iyilestirmigtir.

m Dogrudan insan orneklerinden calisma

Bireyler arasi

degiskenlik

nedeniyle karmasik * Erken, hassas ve
Hastalik gelisiminin spesifik septik gok
farkli asamalarinda biyobelirteclerinin
ve degisen siddette tanimlanmasini
belirtiler zorlastirir.

Oxid Med Cell Longev. 2020 Dec 24;2020:6681073. doi: 10.1155/2020/6681073.



Sepsisde mortalite ve morbidite yuksek
RKC yapmak zor

Sepsis hayvan modelleri:

m Patolojinin gelisiminin kinetigini kontrol etmek

m Deneyleri standardize etmek

m Potansiyel biyobelirteclerin tanimlanmasini kolaylastirmak

icin kullantlir.

Oxid Med Cell Longev. 2020 Dec 24;2020:6681073.



B o Table 1. Summary of biomarkers for novel therapeutics for sepsis.

Summary of Biomarkers

1. Innate response biomarkers

a. Pathogen-associated molecular patterns (PAMPs)

b. Damage-associated molecular patterns (DAMPs)

c. C alprntectin

2. Cytokine/Chemokine
biomarkers

a. Interleukin 6 (IL-6)

b. Monocyte Chemoattractant Protein 1 (MCP1)

c. Pentraxin (PTX) 3

d. sTNFR1

3. Receptor Biomarkers

a. Presepsin

b. CD64

c. Soluble triggering receptors expressed on myeloid cells
(sTREM-1)

d. TLR-4

e. PD1

4. Microcirculation related
biomarkers

a. Angiopoietin-1 (Ang-1) and Angiopoietin-2 (Ang-2)

b. Adrenomedullin ( ADM) and Pro-Adrenomedullin
(ProADMN)

5. Biomarkers of Organ
Dysfunction

a. Micro-ENA (miRINA)

b. Long Non-Coding RNAs (LncRMNAs)

c. Matrix Metalloproteinases (MMNMDIs)

Leong, K.; Novel Diagnostics and Therapeutics in Sepsis. Biomedicines 2021, 9, 3
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Soluble urokinase plasminogen activator

receptor (suPAR)
m Kan ve vucut sivilarinda membran reseptoru
= Immun sistem aktivitesiyle korele
m Sepsis patofizyolojisinde aktif olarak yer almasina ragmen,

Son 15 yilda, acil serviste ongorucu gecerliligine atifta bulunan
sadece birkac calisma

Sensitivite: 0.76, Ozgulltuk: 0.78, AUC: 0.82
Bakteriyel enf.da orta duzeyde tanisal deger
Acil servis ortaminda kolayca ve hizli olgulebilir.

Tek basina veya diger biyobelirteclerle kombinasyon halinde bir
enfeksiyonun diglanmasi ve sepsis yonetimindeki rolu daha fazla
degerlendirilmelidir.

m Optimal esik degeri, 6lcimin zamanlamasi ve suPAR'In rolu daha
fazla arastiriimalidir.

Acta Clin Belg. 2021, Feb;76(1):79-84.
Biomedicines 2021, 9, 311.
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Presepsin (P-SEP)*

m sSCD14 subtipi, bakteriyel fagositoz, lizozomal klivaj ile iligkili

m Sepsisin yeni ortaya ¢ikan biyobelirtecleri arasinda Presepsin (P-
SEP) en umut verici olani

m P-SEP plazma dizeyleri;
Bakteriyel sepsis sirasinda artar
Uygun tedaviye yanit olarak duser

m Yenidogan sepsisinde PCT'ye kiyasla tani koymada ve tedaviyi
yonlendirmede daha etkili

P-SEP %384 % 73 0.87

PCT % 80 % 75 0.84
Biomedicines 2021, 9, 311.
Medicina (Kaunas). 2021 Jul 29;57(8):770.
Cureus. 2021 May 13;13(5):e150109.



Presepsin (P-SEP)

m Sepsiste P-SEP plazma seviyeleri ;
PCT'ninkinden Once artar
17 dakika icinde Olculebilir

m Ozellikle acil servis ve yogun bakim igin uygun bir sepsis
biyobelirteci

Acil serviste sepsis suphesi olan hastalarin ilk muayenesinde
faydall

Sepsisin en ciddi komplikasyonu mortalitenin prediktif faktort

m Ozellikle diger biyobelirtecler ve klinik skorlama puanlari ile
birlikte kullanildiginda degerli

Medicina (Kaunas). 2021 Jul 29;57(8):770.
Cureus. 2021 May 13;13(5):e15019.



Mid-regional pro-adrenomedullin
(MR-proADM)

m Adrenomedullin: Endotel ve damar duz kas hucreleri tarafindan
uretilir. Kanda hizli pargalanir ve yokedilir.

m MR-proADM : daha stabil.

Yuksek duyarlilik ve ozgulluk ile sepsis teshisi icin mukemmel
bir biyobelirtec

m Sepsis tanisi icin en iyi esik degeri 1-1.5 nmol/L, 30 dk’da sonug¢

m Septik soklu hastalarda organ hasari ve 6ltim riskini tahmin
edebilir

m Farkli derecelerde organ hasarina sahip sepsis ve septik sok
vakalarinda mortalite riskini siniflandirmak icin prognostik bir
biyobelirtec

m Acil hekimlerine tanida rehberlik edebilir.

Onal U, et al.Healthcare (Basel). 2018 Sep 3;6(3):110.
Minerva Anestesiol. 2021 Oct;87(10):1117-1127.
Medicina (Kaunas). 2021 Sep 1;57(9):920.
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MicroRNA (mIRNA)

m Enfeksiyona konak yanitinin anahtar
medyatoru

m Kicuk (19-25 nikleotid) kodlanmayan RNA

m MiRNA genlerinde polimorfizm:

"1 Enfeksiyon duyarliliginda kisiden
kigiye degisiklik

m Duyarhlik: 0.80, ozgulluk: 0.85,
m AUC: 0.89

Leong, K.; et al. Novel Diagnostics and Therapeutics in Sepsis. Biomedicines 2021, 9, 311.



CDo64*

Monosit, eozinofil ve noétrofill membraninda eksprese edilen yiksek
afiniteli iImmaudnoglobulin IgG- Fc reseptori

Flow sitometri gerektirir.
Duyarlhilik: % 98, ozgulluk: %96, AUROC: 0.98

STREM-1

“Soluble triggering receptors expressed on myeloid cells”

Matlr monosit ve PNL yizeyinde, LPS ile artar, IL-8, MCP-1, TNF-
alfa sekresyonu

Duyarhlk: 0.82, Ozgulliik: 0.81

TLR 4

Hulcre ylzeyinde LPS'yi, diger PAMP'leri ve DAMP'leri tanir
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Aptamer-based biosensors for the diagnosis g
of sepsis

Lubin Liu'*", Zeyu Han'<", Fei An'#, Xuening Gong'#, Chenguang Zhao'~, Weiping Zheng'~, Li Mei* and
Qihui Zhou'* ®

Aptamerler: spesifik hedef molekullerine baglanabilen peptid molekulleri veya oligonikleik asitler (DNA, RNA)

' Abstract

Sepsis, the syndrome of infection complicated by acute organ dysfunction, is a serious and growing global problem,
which not only leads to enormous economic losses but also becomes one of the leading causes of mortality in the
intensive care unit. The detection of sepsis-related pathogens and biomarkers in the early stage plays a critical role in
selecting appropriate antibiotics or other drugs, thereby preventing the emergence of dangerous phases and saving
human lives. There are numerous demerits in conventional detection strategies, such as high cost, low efficiency, as
well as lacking of sensitivity and selectivity. Recently, the aptamer-based biosensor is an emerging strategy for reason-
able sepsis diagnosis because of its accessibility, rapidity, and stability. In this review, we first introduce the screening
of suitable aptamer. Further, recent advances of aptamer-based biosensors in the detection of bacteria and biomark-
ers for the diagnosis of sepsis are summarized. Finally, the review proposes a brief forecast of challenges and future
directions with highly promising aptamer-based biosensors.



Aptamer-bazli biyosensorler
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Fig. 2 Aptamer-based biosensors in the detection of bacteria and biomarkers for the diagnosis of sepsis

Biyosensaorler, biyolojik
numunelerdeki analitlerin
konsantrasyonlariyla orantili
olarak sinyal Greten cihazlar

m  Cok azinin ozellikleri
arastirimis

m  Glvenlik???

m [siya duyarl

m Klinik ve endustriyel kullanim
Icin kit yok

m Biyolojik ortamlar / molekduller
sensdrlerin sinyallerini
etkileyebilir!

m Disiplinlerarasi surekli
arastirma...

Liu et al. J Nanobiotechnol (2021) 19:216
Leong, K.; et al. Biomedicines 2021, 9, 311.



En az buyuklugu 1- 100 nm’ye kadar olan
maddenin atomik, molekuler ayrica supramolekuller seviyede

kontroli

Molekiler nanoteknoloji : makrodlcek trltnlerinin uretlml Icin
atomlarin ve moleklllerin belirli bir amac

Fonksiyonel sistemlerin molekuler ¢

Nanopartiktller ilaclar: nérode’
veya kanserin erken teshisi ve
Saglikli hucrelere zarar vermeden

Gen uygulamalari, molekuler biyoloii,
..(nanomalzeme, ilag...)

Klinik
degerlendirmeler ve
lleri optimizasyon
gerekli

Biomedical Engineering Letters (2021) 11:197-210
https:/fdoi.org/10.1007/513534-02 1-00200-0

REVIEW ARTICLE ,‘}

Sepsis diagnosis and treatment using nanomaterials

Jaesung Lim"2 - Yun Young Lee? - Young Bin Choy? - Wooram Park® - Chun Gwon Park'-25¢
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Advances in sepsis diagnosis

and management: a paradigm shift
towards nanotechnology

Armit Pant’, Irene Mackraj® and Thirumala Govender'”

Sepsis
tanisi

Nano boyutlu sistemlerin dogal ve benzersiz ozelliklerinden dolayi

sepsis teshisi ve yonetimi icin degerlendirilmesi

. - . . Sepsis
Nanoteknoloji tabanli cozumlerdeki son gelismeler:

Tedavisi

Elektrokimyasal

sensorler « PCT ve CRP gibi sepsis
Immuinolojik sensorler biyobelirteclerinin oldukca
Manyetik nanosensorler hassas, secici ve hizli tespiti

Sepsis modellerinde antibiyotiklerin nanopartiktl bazl hedefe-yonelik
dagitimi: ila¢ direnciyle mucadelede umut verici sonuclar

Advers etkilerde azalma
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Advances in sepsis diagnosis

and management: a paradigm shift
towards nanotechnology

Armit Pant’, Irene Mackraj® and Thirumala Govender'”

m  Antimikrobiyal peptitler ile yuzey islevsellestirme, patojenleri veya
belirli mikro-ortamlari hedefleyerek etkinligi artirir.

m  Nanoformulasyonlar: ayni anda antibiyotik ve anti-inflamatuar ajanlar
verme

Antioksidan, antitoksinler ve ekstrakorporeal kan saflastirma dahil diger adjuvan
tedavilerin nanoformulasyonlarinin sepsis yonetimindeki kritik rolu

m Nanodiagnostikler ve nanoterapdotikler : gelecek vaat eden
biyomedikal uygulamalarla sepsis yonetiminde potansiyel yeni bakis
acilari

m Uzun donem guvenlik???
m Klinik uygulamada heniiz kabul gormuyor
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Biyomateryal bazli Nanoteknolojiler
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Fig.3 Several biomaterial-based nanotechnologies for sepsis diag-  right 2020 Nature Communication. Reproduced with permission ref.
nosis and treatment. Reproduced with permission ref. 56. Copynight 68. Copyright 2020 International Journal of Molecular Sciences
2020 Advanced Science. Reproduced with permission ref. 59. Copy-
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Fig. 6 HDL-like NP Effécton suppressing TER4SIgnalling. a General scheme for the synthesis of HDL-like NP. b Effect of different HDL-like NP and

human HDL (hHDL) on inflammatory response when reporter cells treated with 1 ng/ml LPS from E. coli. € Inflammatory response of NP
and LPS derived from the different bacterial species as indicated ("***p <0.0001) [124
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Fig. 7 Formulation of macrophage membrane-coated NP (MD-NPs), a SEhi representation of the mechanism of endotox :
proinflamr fy cytokine neutralization: b Characterization by DSC, ¢ Effect on survival based on in vivo studies [144].d Biomimetic nanosponges
and their mechanism of neutralizing pore-forming toxins e TEM visualization of nanosponges mixed with a-toxin, Survival rates of mice over 15 days

after IV administration of blank or treatment agents 2 min either before (f) or after (g) the toxin injection [143]
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Yapay zeka (Artificial Intelligence - Al)

m Tipta geligsen bir alan !
m Klinik durumu tahmin etme
m Klinik karar vermede yardimci

enilikel
Klinik Karar
Destek
Sistemleri
m Yapay zekadan tiretilen algoritmalar; gelistirme
Erken tahmin
Prognoz degerlendirmesi
Mortalite tahmini

Optimal yonetim

Front Med (Lausann )\ 2021 ay 13;8:665464.
Islam MM, et al. Prediction of sepsis patients using machine learning approach: A meta-analysis. Comput Methods
Programs Biomed. 2019;170:1-9
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SYSTEMATIC REVIEW

Machine learning for the prediction SRS

of sepsis: a systematic review and meta-analysis
of diagnostic test accuracy

Lucas M. Fleuren ' ®, Thomas L. T. Klausch?®, Charlotte L. Zwager', Linda J. Schoonmade®, Tingjie Guo’,
Luca F. Roggeveen ', Eleonora L. Swart®, Armand R. J. Girbes', Patrick Thoral®, Ari Ercole®’, Mark Hoogendoorn?
and Paul W. G. Elbers™"

Purpose: Early clinical recognition of sepsis can be ch

ing real-time models to predict sepsis have emerged. >Cal|§ma metodolojiSinde anemli

review and meta-analysis. . .
Methods: A systematic search was performed in PubMe heterojenlte mevcuttu I, bU da bU

sepsis or septic shock in any hospital setting were eligiblg

ing model for real-time prediction of these conditions. (f mOde”erin kllnlk faydaSInI azaltlyor

mendations Assessment, Development and Evaluation (( o o o o .
Diagnostic Accuracy Studies (QUADAS-2) checklist to evd >Kllnlk ku"anlm |§|n prospektlf

of the receiver operating characteristic (AUROC) metric w gallsmalar gerekiyor

performance.

Results: After screening, a total of 28 papers were eligix /
majority of papers were developed in the intensive care u - - ——

25%), the emergency department (ED, n=4; 14%) and all of thESE SEU:IF'IQS (n=2; 79%). For the prediction ::uf 5E-|:|5|5
diagnostic test accuracy assessed by the AUROC ranged from 0.68—-0.99 in the |CU, to 0.96—0.98 in-hospital and 0.87 to
0.97 in the ED. Varying sepsis definitions limit pooling of the performance across studies. Only three papers clinically
implemented maodels with mixed results. In the multivariate analysis, temperature, lab values, and model type contrib-

uted most to model performance.

Conclusion: This systematic review and meta-analysis show that on retrospective data, individual machine leaming
models can accurately predict sepsis onset ahead of time. Although they present alternatives to traditional scoring
systems, between-study heterogeneity limits the assessment of pooled results. Systematic reporting and clinical
implementation studies are needed to bridge the gap between bytes and bedside.
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Sepsis ongorusu i¢cin makine ogrenmesi

PLOS ONE m Tibbi MIMIC-III veri setinin
acik erisimli etiketlemesi
MGP-AttTCN: An interpretable machine Ile otomatik SEpPSIS tes pltl
learning model for the prediction of sepsis - Sepsis olugumunu erken
e o o i 20t tahmin etmek icin dikkat
temelli derin ogrenme
(‘ frontiers published: 15 October 2021 '
in Public Health modeli: baglangicindan 5

saat Once tahmin

A Machine Learning Model for m AUROC: 0,66
Accurate Prediction of Sepsis in ICU
Patients

Shachua L'+ Bing Han ' Habes Warg! > Xisoguang Duar > and Tengwen Sun’=> m AUROC: 0.91

m Duyarhhk: %87

m Ozgulluk: %89

m Dis validasyon calismalari gerekli




OZET

Enfeksiyonu hizli tanimlayabilen veya diglayabilen bir tani
aracl yok

Enfeksiyon veya sepsis suphesi olan, yuksek olum veya
Klinik durum bozulma riski tasiyan hastalari kesin
tanimlayan tek bir skorlama yok.

Ik tarama SIRS, ardindan gSOFA, MEWS kullanilabilir
-Henuz tek bir sepsis biyobelirtec tum tani intiyaclarini
Karsilamamistir.

Coklu biyobelirtecleri klinik skorlama sistemleriyle
birlestirmek, klinik uygulamada dogrulamak...
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m Klinik karar verme sirecine entegrasyondan once, uygun
numuneler, test tahlilleri ve spesifik biyobelirtecler icin esik
seviyeleri hakkinda daha fazla arastirma yapilmasi
gerekmektedir.

m Makine ogrenimi modellerini biyobelirtecler, gen belirtecleri
ve elektronik tibbi kayitlarla birlestirmek, tarama araclarinin
faydasini artirabilir.

m Faydalar ve dezavantajlar....Hasta yonetimi uzerindeki
gercek yasam etkisi hakkinda hala ¢ok az kanit var.
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Kapsamli hasta degerlendirmesi, saglam

klinik yargiya guvenmeye devam

Yeni teknikler, hasta bakiminin temel

unsurlarini tamamlamalidir.
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